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AIlSTRACl' 
The Dublin Bay area in 1971 received sewage from about three quarters of a million people most of whioh was discharged 
or dumped off Hawth to the' northMeast of the bay, Much sludge appeared to settle up and down the tide from the dump 
site, though finer particles entered the bay to the south. Additionally, dredge spoil was dumped south-east of the Baily up 
to 1971, but not in 1972. In 1971 and 1972 the effects of these organic wastes on the benthos were investigated. 
The fauna in the main part of the bay resembled the Acrocnida/Clymene community of Glemarec. On the sand banks 
there were also speci.es of the Ophelia facies of Glemarec's deep Venus community. In the dumping area and in the south-
east of the' bay downtide of the dump site, where depths are greater, the faunas resembled the Nucula I Sabellal'ia aommunity 
of Caspers. As well as having pollution indicator species, this latter community generally had greater faunal densities and 
diversities than elsewhere in the bay (except low divcrsities at the dump sites in 1971). Apart from a possible effect of 
depth, this suggests that the dumping was having an enriching rather than a degrading effect, although the probable sediment 
change since 1874 may imply a change in community type. 
Microvores (comprising surfaae-deposit and suspension feeders) were a prominent isotrophic group in the sampling 
area, and at the sludge-dumping site in 1971 particle feeders were abundant. All feeding types were more numerous in the 
organic waste settlement areas, though proportionally they appeared to be receiving differential benefits from the sludge 
and dredge spoil. 
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INTRODUCTION 
Sewage sludge and dredge spoil have been dumped in the Dublin Bay area for many deca.des, and there 
is no pre-dumping quantitative benthic data for close comr.arison \vith this study, though earher \vork. (~oes 
"ive clues to previO'us situations (Southern, 1910; Massy, 1912; Abdel-Moez, 1957; Naylor,. 1965). AdditlO;'-
~IlY, an up tO'date natural history of the area will be found in Jeffrey (1977). The s~mplmg for our stUdy 
took place in May and July 1971 (the main survey), and in July 1972, and the concluslOns WIll thus be based 
on spatial rather than temporal variations in the fauna. The benthos inhabiting the suggested paths of the sett-
ling sludge and dredge spoil (see Rees and Walker, in press) \yill be compared With that III other areas wlthm 
the sampling grid. 
Pollution load, hydrography and sediments in Dublin Bay a~e considered in anot~er paper (R,c~s and 
Walker, in press). This is summarized as follows. In 1971 the LIffey Estuary and, Dllblm Bay area \F!g. la) 
received sewage from about three qualters of a million people-. ~flmar~ sett1~d sludge from rat~er less than 
half of this population (about 140,000 wet tonnes per year). was shIpped from PIgeon House Dock m the mouth 
of the LilTey to a site about two kilometres east of Howth (sItes ZI4 and A14, FIg. Ib), where It was dumped at 
sea. Sewage from somewhat under a third O'f the total population was discharged from the north coast of Howlh, 
just east of the harbour and therefore outside Dublin B-ay. Se~age from a further sixth was discharg~d i;,to 
the moutll of the Liffey (Rathmines and Pembroke outfall), whde twO' more outfalls WIth lower contnbutmg 
populations discharged from the south coast of the bay (West Pier Dun Laoghalre and Bullock Harbo.ur). In 
addition, dredge spoil from the estuary was dumped at sea about a kilometre south-east of the Bally (sIte B12, 
Fig. I b) up till the end of 1971. 
As the loading berth at Pigeon House Docks is tidal, sludge is. dumped near high tide. Distribution 
patterns of tomato pips and other sediment characters show tha~ lflltlal :nove.menl~ of .suspended s~udge nrc 
mainly south across thel bay mouth, but current meter ob.servatlOns ano sea bea dnfter recoverIes show 
northward residual water movements (Rees and Walker, 111 press). Thus the sludge appears to settle, up and 
down the tide from the dump site. Much actually settles on the sea bed at the site itself, but such settlement 
may not necessarily be immediate, the particles baving moved to and fro with the tide for a whM (Rees and 
Walker, in press). Owing to its configuration the bay itself has a strong. clockwise residual circulation, and 
some of the finer sludge and dredge spoil partICles were found to be entenng to' the south .. The estuary water 
is dispersed without it having much influence on water qualIty In the- bay, the mam mixmg of the sea and 
brackish water occurring within the port breakwaters. 
Dublin Bay is a shallow sandy bay protected frO'm wave di~turbance of the bed by both the land and 
linear sand banks O'ffshore (Fig. la). Poorly sorted sedIments WIth mud, stones, shell and cmders occur around 
the sludge and dredge spoil dumping grounds. Comparison with the 1874 chart notations suggests that mud 
was previously absent in the scour depression east of Howth Head where now most of the sludge probably 
se,tties. Mud also occurs in the deeper southern part of the bay, probably also ongl11atmg from the dumpmg 
(Rees and Walker, in press), but most of the bay has moderately clean very fine to fine sand apart from the 
medium sand of the banks. 
In this study four approaches are considered in an investigation of the effects of organic pollutants on 
the benthos of Dublin Bay. Communities and sample population structures are examined, the distributions 
of the indicator species. present are investigated, and finally feeding habit division is analysed. \Vhile anyone 
of these approaches' may give meaningful res"':!Its in some cases, in. other cases Ol;C method al?ne may .not be 
adequate (Gray, 1976). Therefore an attempt IS here made to exarnme the same Iaunal data III four dIfferent 
ways in order to build up a composite picture of the effects of the dumping. 
Cornmunity analyses 
Petersen (1913, 1918) wO'rking in the nO'rthern hemisphere found that the various species tended to live in 
more or less discrete groups or communities. The distribution of such communities may be correlated with 
habitat factors (Jones, 1950; Thorson, 1957; Glomarec, 1973), and in this way groups of species can be used 
0.S an approximate measure of various environmental cllaracteristics. Quantification of this synecological 
approach, however, has led to' a multiplicity of methods of analysis, with no one predominating at present (e.g. 
Sanders, 1960; Field, 1971; Hughes and Thomas, 1971; Stephenson and Williams, L971; Hill, 1973a; see also 
Greig-Smith, 1964). Methods of analysis are basically of two types: classification and ordination. Tn the 
former meth'Od pairs or groups of individuals (stations or species) are progressively clustered into larger and 
larger groups producing a dendrogram. Ordination (Goodall, 1954) involves plotting slations or species along 
axes of variation in the data. 
Sample structure 
In the sample structure approach, numbers of individuals and species are counted, and the relationship 
between these two faunal variables may be expressed as a diversity index (Sanders, 1968; Gray, 1974). Some 
indices state by means of a 8ingle figure the proportional abundance of species within a sample. These are 
q 
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termed. species diyers~t.ies (Whittaker, 1965) .. Other indices (also with a. single figure) go further, and include 
the notIOn of eqmtablhty (Lloyd and Ghelardl, 1964). These are termed dominance diversities. Whittaker 
(1965) considered that a single fignre was inadequate to' quantify diversity. Gray (1974 and 1976) is also 
cntJ~a.1 of the concept. However, use of diversity in conjunction with other approaches has shown it to be 
empmcally. useful. Sanders (1968) found species diversity more constant than dominance diversity in its rela-
tIOnship with the phySICal enVIronment. Low dlversities sometimes indicate environmental degradation. 
lad icator species 
Or~al1ic waste is hig~ly reducing in nature, due to t~e presence' of aerobic bacteria. If enough oxygen is 
not .. avaIlable such wa~~e IS also d~col11posed by anaerobIc sulphur bacteria releasing hydrogen sulphide. Mean-
wIllIe enormous quant1tIes of orgamc matter may be' available as food for any organisms that can utilize it 
while, withstanding. the resulting environmental conditions (Reish, 1959; Stirn, 1970; see also, Korringa, 1968). 
Such pollutIOn mdlCator specles' must have a WIde thou~h not necessarily dense distribution in non-po]!uted 
areas 1~ order to be. abfc to capita)lze on newly or mterr.l1lttently polluted regions (Eagle, 1974). An orten used 
alternatIve term to' lllcllCator species is transgressive species (Tl.llkki, 1968). Such species spread into polluted 
regIOns. ThIS ~ut!lOr .defined as regressive those speCieS WhICh retreat or disappear from such regions, and 
those whose dlstnbutlOn was unaffected by pollutants he described as indifferent. 
Feeding types 
Most indicator species are particlo or detritus feeders, though there are several carmvorous exception,,: 
(for ex~mple see P~arson, 1975, Table VIII). It is therefore highly feasible that a large numerical increase 
m porhc1e. feeders m ~ partICular area, together with an actual or proportional decline in carnivores, may 
be mdlcahve. of orgamc pollutIOn,. or ennchment, a step from such deterioration. Pearson (197Ia) found 
surface-depO'sit feeders t0' be poslhvely, and carmvores negallvdy, correlated with the organic silt of a Scottish 
sela~loch .~ystem. H~wever, th1s enVIronment IS more complex. than the benthIC ecosy'stem of Dublin Bay, with 
w.lllch dllect companson would be unreasonable. From studIes on lake ecosystems It appears that as organic 
input increases, trophic relationships are simplified (Lindeman, 1942). The complicated food webs at the 
ohgotrop~lC end gradually give way to simplified communities (entirely detritus feeders) of lower 'biological 
effiCIency at the eutrophIc (or hypertrophlc) end. The fact that some marine pollution indicator species are 
carmvores, mUi:"be feedmg on un sampled meiofauna, means that this' 'carnivore exclusivn with excessIve enrich-
ment' hypotheSIS may not work in all cases in the sea. But it should prove useful in many studies. (c.f. 
Seymour, 1976). Pearson and Rosenberg (1978) further discuss trophic groups in this context. 
SAMPLING PROGRAMME AND SORTING METHODS 
1J:re~ main ,~ruis~s were. made for the collection of samples. Two" in May and July 1971, were made in 
R.v .. Cu Feasa durmg whlCh the bay and several statIOns around the sludge-dumping site were sampled. 
The final cruIse was made m July 1972 on board R.V. "01 na Mara", when several repeat samples were taken, 
and the sampllll~ area was also extended farther north to cover more O'f the area within the tidal excursion 
from the dump sIte. For samplmg purposes Dublin Bay was considered to be overlaid by a grid based on the 
mt7rsects of the red and green Decca chain 3 lines. The east-west lines were each given a letter, starting with U m the north do~n to Z, then A to J.m the south. The lines crossing these (approximately north-south) were 
numbered from 3 m the west, to' 18 (FIg: 1 b). For the 1972 samples' a 2 was used as a prefix to the statiO'n 
code (e.g. 2J14). The, year(s) when stations were sampled can be found from Figs. 2 and 3. 
. A Smith-McIntyre grab (0.1 m') was used to sample all but fO'ur northerly stations at the end of the 1972 
cruIse, when t1;IS was damaged and a Van Veen grab (0.1 m') was used. Normally, but not always, two grab 
low~nngs or dIPS were made ~t each statlOn. The' samples were theu emptied intO' plastic baths for transfer to 
a WIde mesh scree~ mounted m a hop!?er. From the first (or only) grab sample at each station a small sub-
s~mple was taken for. sed,ment analYSIS (Rees and Walker, in press). The samples for faunal analysis were 
washed thro~gh the WIde mesh screen to' a I mm mesh nylO'n S!eve. Ammals retamed by the top screen were 
preserved WIth the contents of the sieve in 5 % formalin. 
. In the laboratory. the fauna was sorted manually, identified and cO'unted (fauna list, plus where apprO'-
rnate the keys used, m AppendIX): Nemertmes often posed a problem due, to fragmentation. ColO'nial ascid-
mns, b11:0zoans, ~ydrOids and SpeCI~S of analogous growth patterns were omitted from the numerical analyses, 
but are mc1uded m the final table m the Appendix. 
ANALYSIS INTO BENTHIC COMMUNIDES 
. Both classificatO'ry and ordinil:tion procedures were used here 11l the analysis of faunal data. Classification 
!llustrates the data as a single dmgram, a dendrogram, which shows a simplified relationship between all 
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stations from which broad community groupings may be obtained. It is simplified in that it does not show 
the similarity coefficients between all stations, as does the trellis matrix from which it is derived. Trellis 
matrices are usually too complicated to give a useful overal! view of the data when there are many stations or 
samples. Ordination does not il!ustrate the data in a single diagram, but picks out trends of variation in the 
fauna which are represented as axes in multi-dimensional space. Up to (usually) three of these may be 
represented as a three-dimensional diagram, which may give a useful though incomplete picture of the data. 
The main advantage of ordination is that the axes of faunal variation may correspond to trends in environ-
mental variables, such as pollution gradients. 
CLASSIFiCATION 
Method 
The method of classification adopted here was that used by Bray and Curtis (1957) and Field and McFar-
lane (1968). It is based on actual, not relative, numbers of individuals, without standardization. The formula is: 
C = 2W/(A + B) 
z 
where A is the sum of all the individuals in one station, B is the sum for the second station (only two stations 
are compared at a time), and W is the sum of the lesser totals (from either station) of each species in the 
two stations. The group averaging clustering method of Lance and Wi11iams (l966) was used in constructing 
the dendrogram for tbe fully identified samples. Not all taxa were included in tbe analysis, especial!y where 
identification was in doubt at the time. Programme GACLUST;DC;60;ALGOL; in the Computing Depart-
ment, U.C.N.W., Bangor, was used in both stages of this analysis. 
Groupings of stations obtained from classification 
The dendrogram resulting from the classification procedure is shown in Fig. 2. In such a representation 
of the results the early fusions of samples, at the highest levels of similarity, are usually taken as less mean-
ingful, being subjected to greater random effects (Gage, 1974). However, the larger groupings may be consid-
ered to be ecologically relevant. The dendrogram from the Dublin Bay data shows three main sub-divisions. 
To the left is Group I, consisting of 39 stations. Next are two non-aligned stations (both 1972, hence· the 2 
prefix), 2D4 in the Liffey Channel, and 2DL from Dun Laoghaire Harbour. There then follow two closely 
associated 1971 stations, Z14 and A14 which had very high numbers of Cirratul'us filiform is. Because the 
numbers and distribution of the other species in these two stations were similar to those in the following 21 
stations, these 23 stations were all considered as Group II. Sample 2X15 from north of the sludge dumping 
area is a third non-aligned station and finally Group III, consisting of 15 stations, is on the right of the dendro-
gram. 
The distribution of the groups is mapped in Fig. 3. The major part of the bay was occupied by stations 
within Group I. Group II was found to the north-east and south-east of the mouth of the bay, and also in-
cluded 216, in the mouth of Dun Laoghaire Harbour. It extended as far north as site V15, but sample 2UI5 
belonged to Group III. Most stations of Group III were sited on the Rosbeg and Burford Banks. 
Same pbysical characteristics of the environments 'Of the associated groups of stations together with faunal 
data are listed in Table 1. Group I lived in clean to muddy sand in the more inshore parts of the· bay down 
to 24 m. Group II inhabited poorly sorted muddy sand to sandy mud in tbe deeper regions of sampling area. 
Stations in Group III came from sand banks with generally clean sands of greater mean grain sizes. The most 
prominent species in the groups are listed in Tables 2, 3 and 4. Species nearly exclusive to each group are 
listed in Table 5, while more widespread species will be found in Table 6, 
Group I (Table 2) occupied the greater part of the sea-bed of Dublin Bay. No species found at 50 per 
cent or mom of the stations was exclusive to this group, but Sigalion mathildae (72% occurrence) and Acroc-
nida brachiata (62% occurrence) were found rarely (less than 10% occurrence) in the other two groups (Table 
5). Other important species more common in this group than the otbers were Magelona mirabilis, Prionospio 
malmgreni, Ampelisca brevicornis, Venus stria/ula (Table -2). However, the almost exclusive' presence of 
Acrocnida in this grouP. and the common 'Occurrence of Caesicirrlls neglectus suggests that the group may COT-
respond to the Acrocnida brachiata/Clymene oerstedi (= Caesicirrus neglectus) community of Glemarec (1969, 
1973). This community is a development of the shallow Venus or Boreal offshore sand association (see Jones, 
1950), inhabiting muddier sediments. Species common to Glemarec's Aerocnida/Clymene community and 
Group I (also cf Appendix) included: 
6 
AcrocnMa brachiata 
Caesicirrus neglectus 
Phyllodoce maculala 
Edwardsia sp. 
(callimorpha here) 
Olvenia fusiformis 
A bra alba 
Goniada mandata 
Melinlla palmata 
Ophiura alb ida 
Nucula turglda 
Nephtys hombergii 
CuitelIlls pellucidus 
Lanice conchilega 
Ampharete acutifrons (= grubei) 
Glycera cO/1.voluta 
Lumbrineris gracilis 
Tellina fabula 
Walker, A. 1. M. and Rees, E. I. S. Benthic fauna and sludge dumping in Dublin Bay. 
Many species common to Group I were not found in Glemarec's community (Table 2). There are also some 
species found in Glemarec's community that were absent in Group I. These are A mphiura filiform is, Glycera 
unicornis, Spisula subtruncata, Magelona alieni, Cylichna cylindracea and Leanira yhleni. These differences 
may be because the Dublin Bay Group I was found in generally cleaner sediments than GIemarec's com-
munity, though the vagaries of spat settlement probably also played their part. 
Group II (Table 3) showed resemblances to the Boreal offshore muddy sand association, that is, the Abra 
commumty (Jones, 1950; Thorson, 1957). Four of the species found commonly and almost exclusively in 
Group II, Scalibregma inflatum, Ampelisca diadema/ tenuicornis and A. spinipes, and Nucula nucleus (Table 
5), have been used by previous authors to characterise this community. Several other species are common to 
Group II and the Abra community; however, probably the closest parallel with the group is Caspers' (1950) 
Nucula nucleus/Sabellaria spinulosa community. Species prominent in this community and found in Group 
II were: 
Nucula nucleus Nephtys cirrosa AmpeUsca brevicornis 
Cultellus pellucidus Scali bregma inflatant POl'cellana /ongicornis 
SYlldosmya (A bra) alba Owenia fusiformis Ophiura aibida 
G attyana cirrosa Sabellaria spinulosa Pharon!s Iniilleri 
Pholae minut'a Ampharete aClili/rons Cerianthus lloydi 
Nereis /ongissima Ampelisca diadema Actinothoe anguicoma 
(probably; here as {here as A. (here as Sagartiogeton 
Nereis spp.) diadema/ tenuicornis) undata, found once) 
Prominent species not found in Group II were Glycera alba, Lineus bilin<:atus (not identified, but may have 
been pr~sent), and Amphiura filiformis. Both Caspers' community and Dublin Bay. Group II have many rarer 
specIes m common, WhICh helps confirm that the comm unities are virtually identical. Both communities inhabit 
mIxed sediments. There are also similarities between Group II and Glemarec's (1969) Nucula nucleus com-
mumtIes. 
Group III (Table 4) was found on sand banks of mainly medium sand. It had no· species present with 
more than 50 per cent occurrence that was either exclusive to- the group or rare « 10% occurrence) in the 
other two- groups. Worth notmg IS the nearly 90% occurrence of Polycirrus sp. Pearson (1970) found a Poly-
cirrus m gravel and pehble grounds. However, very little of the associated fauna was found in Dublin Bay. 
The other abundant species in Group III was the ubiq uitous Seoloplos armiger. Other species present relate 
the group to the Ophelia borealis facies of Olemarec's (1969) deep Venus fasciata community, inhabiting med-
mm sand. These were: 
Ophelia borealis 
Travisia forbesii 
Sthenelais limicola 
Nephtys cirrosa 
Glycera lapidum 
(= capitata, 
Hartmann-Schroder, 197]) 
Lumbriner;s gracilis 
Gastrosaccus spinifer 
Diastylis spp. 
Spisufa elliptica 
Abra prismatica 
Some of thes~ were here rare (see Appendix). Other species present (Table 4; Appendix) that have been found 
III coars.er sedIments mcluded Pisione remota, Orbinia cuvieri and Paraonis lyra (Southward, 1957); Astarte tri-
angularIS (Ford, 1923; SmIth, 1932; Sparck, 1935), and Echinocardium flavescens (in fact here rarer than E. 
cordatum) (Jones, 1950; Thorson, 1957). The nominate species, Venus fasciata, was itself found once, but not 
m Group ITt ThIS group contamed many species widespread in the sampling area (Tables 2, 3 and 4) and 
may be conSIdered a mIxture of the Abra and both shallow and deep Venus communities (cf. Jones, 1950; 
Thorson, 1957). 
Thus most of Dublin Bay was found to have a benthic community intermediate between the shallow Venus 
and Ahra commumtles, and SImIlar to the Acrocnid{~ brachiataj Clymene oerstedi community of GIemarec 
(1969). Around the dump sites off Howth, and just to the north-east of Dalkey Island, the grounds supported 
a communIty SImilar to the Nucula nucleus/Sabellaria spinulosacommunity of Caspers (1950), while the fauna 
on Rosbeg Bank and Burford Bank had species found in coarser sediments. The boundaries between the 
falmal groups in Dublin Bay d~' not fit in with the classical communities from north-west European shelf waters 
descnbed m the first half.of thI.s centurf (Peter~en, 1918). Any apparent intermingling of the communities may 
reflect a dIfferent dlStnbuhon of dlscontmmlles m the potential continuum of environmental factors. Addition-
ally, m coastal waters, where the different sedimentary environments are usually found in smal! patches, the 
opportumty for cross-Illvasmn of habItats by settling larvae is much greater (pearson, 1970). 
The statio',!s in the above classification analysis which might be expected to bave received most sludge 
and dredge sj:>oil are m Group II. All but one of these stations (216) lie in the suggested main path of the 
settlmg or~amc wastes ~Rees and Walker, in press). ZI4and A14 (1971) which are very close to the sludge 
dumpmg SIte, were SImIlar to each other and differed from the stations in the group entirely as a result of the 
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super-abundance of Cirratulus filiformis. At thes,? two .stations the other fanna was normal forthe gronp both 
in numbers and range of species. WIth the exceptlOn of one 1972 statlOn (2D4) m the channel Just seaward of 
Poolbeg, the stations closest too the mO'uth of the' River Liffey belonged to G~oup I. From the classllicatlOn 
analysis these stations showed little effect that could be related to their proxImIty to the estuary. 
ORDINATION 
Method 
The method used in the ordination analysis was reciprocal averaging (Hill, 1973a). This method has 
been used with ecologically meaningful results by Eagle (1974), Hoare and Hiscock (1974), M?or~ (1974) ~nd 
Warwick and Gage (1975), and its advantage over standardized principal co~pon~nts analYSIS IS m hav •. ng 
species ordinations that accurately refiect the station ordinations. Eagle ~onslders.t the best method of ordm-
ation from both mathematical and ecological points of view, and from .ts slmphclty of concep!Jon. It d?es 
have the disadvantage in that downweighting of certain species or stations 1S usnally necessary, thereby losmg 
a certain degree 'Of objectivity. In the programme (EIG;DC;60;ALGOL;) several optlOns are pnss:ble. In 
order to' achieve a meaningful distribution of stations along t~e axes, it w~s n~cess.ary to' down-weIght r~re 
species and species of high local dominance, together with statlOns of low HIll diverSIty (see later) .. Otherw.se 
certain stations (ZI4, Al4 and C14) dominate the axes t'O such an extent that the remallllllg statlOns. would 
not be· clearly separated (M. O. Hill, pers. comm.). These three statJOns and C,rratuills /tIlformlS (whIch had 
high local dominance) all had Hill diversities (diversities for both species and stallOns are calculated) of less 
than three" thus this was chosen as the level below which down-weighting became operative. This still allows 
the above stations to dominate the axes, but there is also a good spread of the other statlOns. 
Grouping of stations by ordination 
A three dimensional plot of the station ordinations illustrating the distribution of the stations on the most 
impDrtant three axes is shown in Fig. 4. Only a few ~f the statlOns a~e. named m the d.agram to aVOId ~on­
fusion. A dashed line separates the three gronps obtallled by the c1asslflcatory.procednre. Broadly the stations 
fit into the groups fDund by the lalter method. Group.I stations are closely adjacent too each other on the first 
two axes but are of variable values on AXIS 3. Of th.s gronp, statlOns BlO, CIO, DIO and 2CIO have very 
high val~es on Axis 3, and in this way resemble stations in Group TIl. Stations in Group II are more diffusely 
spread on the first tWOo axes, but tend to have low valnes for Axis 3. apart from Z14, AI4 and C.II. The first 
two of these three 1971 stations dominate the first two axes, and are not very close to the remallllllg statlOns 
of the group. They are also separated in the dendrogram. In both cases this is because of the high dominance 
of Cirratllllls filifarmis. Cll on the other hand is closer to Group III than Gronp n, ~nd could well be con-
sidered a borderline station Stations in Group III tend to be d.ffusely spread on AXIS I, but all have h.gh 
values on Axis 3. D13, C14, D14, F14, CIS and 2CI5 were separated as a sub-group within Group III. Of 
the three stations that were considered intermediate· in the dendrogram, 2DL was here placed in Gronp I, and 
2D4 and 2X15 in Group II. Apart from the above exceptions, the ordination results did not differ greatly 
from the dendrogram. 
Contoured maps for the first three axes (1971 values) are shown in Figs. 5,6 and 7, and (1972 valnes) in 
Table 10. 011 Axis I scores at one extreme occurred at AI4 (100) and ZI4 (97), m the reglOn of sludge dump-
ing. The contours show a surrounding area with moderately high Axis I scores than runs: south and spreads 
in the southern part of the bay. Scores were also relatively. higher along. the north-west edge of the bay than 
they were in the middle (Fig. 5). When the d.rectlOn of reSIdual ~urrent .s alsO' constdered (Rees and Walker, 
in press) Axis 1 fits in with any possible effect that could have onglOated from the dumpmg of sewage sludge, 
and, to a lesser extent, from the River Liffey. 
Axis 2 (Fig. 6) separated stations in the localities of the Burford and Rosbeg Banks from 'other stati~ns in 
the sampling area. It appears more closely related to mean gram sIze than any of the other measured vanables 
(cf. Rees and Walker, in press). 
Axis 3 (Fig. 7) shows similarities to Axis I in its alignment south from the dumping grounds, but one 
extreme value (0) occurs at the dredge spDiI dumping site (BI2) rather than at the sludge dumping site. The 
contDurs also show more of a trend into the bay back towards the mouth of the Liffey (Poolbeg). To some 
extent this resembles the percent vO'lume of fines and sorting coefficient patterns (Rees and Walker, in press), 
and appears partly to' represent an effect of dredge spoil disposal. 
The computer placed stations B12 (the dredge spO'il disposal site) and 2BI2 much closer together (Fig. 4) 
than Al4 (the sludge dumping site) and 2A14, even though dredge spml dISposal had ceased when 2BI2 (1972) 
was sampled. Yet there was no such change in the pattern. of sludge dnmping .. H~wever, the disposal of dr~dge 
sooil had ceased only a few months before the 1972 samplmg, and the benth.c fauna was hkely to' retam a r~sidual effect. At the slndge dumping site in 1971, station AI4 was distinguishe~ by the very large nnmb~rs 
of Cirratulus filiformis. In 1972 this stati'On was more slm.lar to the other staltons m the sludge dnmpmg 
area (Table 10). This faunal change is unexplained. 
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This circumstantial evidence therefore suggests that Axes I and 3 may represent effects in the fauna either 
brought about by the dumping of waste, or by factors that also relate to the pattern of dispersal and settlement 
of material from the dump sites. 
Correlations of the ordination ax.es. 
All the variables investigated in this study including loss on ignition (1972 only) were subjected to a 
correlation procedure at the U.C.N.W., Bangor compnting laboratory. In the procedure were included 70 
stations, those samples where bnly one grab lowering was taken being omitted. The resulting half-matrix is 
shown in Table 7. Results. from correlation must be, viewed with caution since the method overrides excep-
tions unless they are in a strong minority. However, although not proof of causation, it is a useful tODl pro-
vided it is used in conjunction with data obtained from the study of, in this case, individual stations. 
The table shows that there is a high degree of correlation between all variables within the matrix. It is 
thus not possible to state categorically whether a particular nrdination axis represents the effect of a single 
environmental variable. It will be seen that all ordination axes are positively con-elated with mean grain size, 
though its relationship with Axis I is weak. Other resuIts support some of the conclusions drawn in earlier 
sections. A good measure of the dispersal of sludge after dumping is the distribution of tomatO' pips. This is 
not ideal because these settle, out much earlier than the finer sludge particles (Shelton, 1971). The table ShDWS 
a correlation between tomato pips and Axis I, which further suggests that this axis may appfO'ximate to the 
path taken by the settling sludge. There was no such correlation (which would have to have been negative 
since the zero score was at the dump site) between Axis 3 and tomato pips, but there was a strong negative 
correlation between this axis and per cent volume of fines (silt/ clay). As stated, this axis originated at the 
dredge spoil dumping site, and could represent the path of this fine material. The correlation between Axis 1 
and per cent volume of fines supports the evidence from the correlation with tomato pips. since sludge as well 
as dredge spoil contributes towards the mud in the sediment. These conclusions are, however, tentative, be-
cause the correlation procedure does not eliminate possible effects on the ordination axes, of other variables 
besides the organic waste indicators. 
Grouping of species 
An advantage of the reciprocal averaging method is that it gives species as well as station ordinations. 
However, the final position of a partlcular species on any axis gives no indlCation of how widely that species 
is distributed. Thus a species occurring once will usually have a similar score as the station where it occurs. 
If It occurs in several stations, this SCDre will Dnly indicate the 'centre of gravity' of the species, not its spread. 
Here, the distribution of 80 species will be investigated in relation to' their distribution throughout the three 
groups. 
Species ordinations on the first three axes are shown in Fig. 8 (annelids) and Fig. 9 (non-annelids). FDr 
each figure the positions of 40 species are shown. Species were selected for inclusion in the figures from a 
total of over 300 for four main reasO'ns. First, they were selected if they were common or widespread in Dublin 
Bay. Secondly, most species known to' be characteristic of communities or indicative of pollution were included. 
Thirdly, several species of large size were selected, e.g. ophiuroids and Nephtys spp. Finally, species of geo-
graphical interest were also included. 
The three dimensiDnal diagram for annelids is shown in Fig. 8. Species occurring in the area on the 
diagram equivalent to that occupied by Group I stations include': 
Sthenelais limicola 
Capitella capitata 
Nephtys hambergii 
Spiophanes bombyx 
Myriochele sp. 
Prionospio maimgreni 
Eumida sanguinea 
Chaetozone setosa 
Species in the Group II area in the diagram include: 
Cirratulus lili/armis 
Nephtys ciliata 
Cirratulus cirratli.}' 
Peloscolex benedeni 
Cirriformia tentaculata 
Eusyllis blomstrandi 
Mediomastus /ragilis 
Caullerielia 
(Heterocirrus) alata 
'"N, peiagica with N, longissima 
**P. mucosa with P. maculata 
Scalibregma iU/latum 
Gyptis capensis 
Phaloe minuta 
Sthenelais boa 
Nereis spp. of; 
Nephtys caeca 
Phyllodoce spp. "'* 
Owenia /usi/armis 
Sigalion mathildae 
Magelona mirabiUs 
(cf. papillicornis) 
Notamastus latericeus 
Ampharete aeuti/rons 
Spio /ilicornis 
Scolaplos al'miger 
Lanice conchilega 
Pectin aria aurieoma 
Lumbrineris gracilis 
Pectinal'ia koren; 
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On the borderline between Groups I and II is Caesicirrus neglectus. Species in the area of Group III 
include: 
Microphthalmus .\';milis 
Ophelia borealis 
Polydrrus sp. 
Nephl)'s cil'rosa 
Nepllt}'s longosetosa 
The diagram for non-annelid species is shown in Fig. 9. Group I species include: 
Nucula tenuis 
P/toronis miilleri 
Cultellus pellucidus 
Thyasira flexuosa 
Ophiura sp. (small)'" 
Dosinia sp. 
Species placed in Group II were: 
Venerupis pullastra 
Amphipholis squamata 
A mpelisca diadcmo I tenuicornis 
A sterias rubens 
Erichtlwnius brasiliensis 
Photis pollex 
In Group III are: 
Echinocardiuff1 flavescens 
Echinocardium cordatum 
Venus striatula 
Ophiura aIbida 
Acrocnida brachiata 
Ampelisca brevicornis 
Gari fervensis 
Mya arenaria 
Cerianthus Ilaydi 
Sagartfa troglodytes 
Photfs longicaudata 
Ampelisca spinipes 
Nunda nucleus 
Spisula elliptica 
A bra prismatica 
On the borderline between Groups II and III is Abra tenuis. 
Ampelisca typica 
Bathyporeia tenuipes 
Tellina tabula 
Nllcula turglda 
Ophiu/'{/ texturata 
Tubulanus poiymorplills 
Mysella bidentata 
Ophiothrix fragilis 
Lucinoma borealis 
Abra alba 
UrotllOe elegans 
Bathyporeia elegum 
The results parallel those obtained from the classificatory procedure (Tables 2, 3 and 4). However, it 
must be remembered that the majority of the species identified in this study were not included in Figs. 8 and 9 
(see Appendix for complete list of species and their distribution). 
CONCLUSIONS FROM NUMERlCAL ANALYSES 
The distribution of the benthic macrofauna in Dublin Bay resembles that in many other north-west Euro-
pean seas, although the communities are atypical when compared with the classical pattern (Petersen, 1918). 
The groupings do, however, fit in with Caspers' (1~50) and Glemarec's (1973) systems. Classificatory .and 
ordination techniques gave broadly similar commumty grouplllgS, thus substantIatmg each other. Those statIOns 
most likely to be influenced by the dumping were clistinguished (cf. Rees and Walker, in press). The benthos 
at the sludge-dumping site in 1971 showed some signs of modification, with a s~per-abundance of the poly-
chaete Cirratulus filiform is. In 1972 there was here a return to a faunal situatIOn r~semblmg that of the 
surrounding area. Reciprocal averaging appears to separate the effects of dredge ~poil from sewage sludge, 
deriving separate axes for each. Furthermore, this method has demonstrated a possible effect due to the Llffey 
estuary. These. effects are reflected here solely as trends in the fauna; no additional environmental information 
has been called npon to influence the results. 
VARIATION IN THE FAUNA BETWEEN YEARS 
The abundance of the more important species was compared at 13 stations which were sampled both in 
197] and 1972. In particular a check was made to assess whether the repeat samples belonged to the sa!lle 
community group. An additional nine stations investigated in 1972 were new. They extend the area studied 
to the north of the sludge disposal site, to the east of Burford Bank, and into Dun Laoghaire Harbour. 
Fins. 2 and 3 show that all of the repeat stations except 2D4 were included in the same groups as their 
1971 equivalents. However, it will be seen that some of the indices (Table' 8) between similarly sited stations 
from different years are low, and when samples taken from the same stations III both years, are compared III 
more detail some differences are found. Changes in individual species are difficult to interpret. Most obvious 
was the great fall in numbers of Abra alba except at J14, and the absence of Cirratulus filiform is at A14, in 
"'see Appendix. 
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1972. To some extent the decline in Abra was balanced by an increase in TellilUl fabula. Other noteworthy 
increases were Lanice conchiler;a, Myriochele sp., Nucula turgida, Mysella bidentata and Ophiothrix fragilis. 
Conversely there were falls (at more than one station) in Prionspio malmgreni and Polycirrus sp. It cannot be 
said for certain that the changes (including the, reduction in Cirratulus) were due to any factor in particular. 
Some may reflect natural spatfall fluctuations or patchy distributions, but the switch from Abra alba tv Tellina 
fabula may have been due tv changes in the mud content of sediments after dredge spvil dumping had ceased. 
To judge from the range of invertebrates listed by Massy (1912) as having been trawled in Dublin Bay 
there is no evidence of any change in the fauna since the early part of this century, Only three of Massy's 
tows were actually in the sampling area, and trawls inevitably pick up a different fraction of the total fauna 
than grabs. Many of the annelid species found by Southern (1910) and Abdel-Moez (1957), and maldanid poly-
chaetes described by Arwidsson (1911), were also found in the present survey. In addition, results from the 
examinations of samples from boring by Naylor (1965) suggests little or no change in at least the molluscan 
fauna since early post-glacial times. However, while these conclusions may hold for the greater part of the 
bay, the absence' of bottom-type, notations showing mud in the outer parts of the bay on the Admiralty Chart 
based on a survey in 1874 suggests changes since that date, from a sand or shell community to one inhabiting 
the present more muddy sediments presumably caused by settling sludge and spoil. It is impossible to say 
whether or not luany sensitive species have been driven out. 
ADDITIONAL DATA FROM INCOMPLETELY IDENTIFIED SAMPLES (1972) 
As it takes a long time to identify fully all the individuals in mast samples not every sample was worked 
up in the second year. These samples were either exa mined cursorily at sea or in the laboratory. Prominent 
or easily identified species were noted. The results are shown in Table 9. Most "Of the duplicated stations 
appear to have faunas appropriate to the group in which their 1971 equivalents were placed. The presence of 
Ophelia in 2B14 indicated a probable shift from Group II to III; however, the edge of the Burford Bank is 
very close ta this station. In many cases it is not possible to assign a particular station in this table to anyone of 
the faunal groups discussed above. This is due to identification being in many cases at the generic level only. 
However, the results do suggest a general lack of chauge since 1971, and help ta show th" northern extent of 
the waste-affected area. 
The northern boundary of Group II seemed in 1972 to lie between 2V15 and 2U15 (Group III). Faunal 
inspection data from the line 2U14 to 2Z14 showed that all except 2U14 (which contained Ophelia) probably 
had fauna typical of Group II. Since 2V12 was placed in Group II no conclusion is possible concerning the 
north-western limit of this group. It may indicate an area with a Group II fauna off the northern corner of 
Howth Head. On the 15 line, 2W15 is impassible ta place, whereas 2Y15 is representative of stations in Group 
II. Of the stations on the 16 coordinate none can definitely be assigned to Group II. The presence of TellilUl 
tabula and Mage/ona suggests that they were 110t affected by waste disposal. This confirms, that the waste-
affected stations generally lie up and down the tide from the dumping sites. 
SAMPLE STRUCTURE AND DIVERSITY 
QUANTITY OF MACROFAUNA 
The numbers of species per station and individuals per 1112 are shown in Figs. 10 and 11, and in Table 10. 
There is a great similarity between the distribution of stations with high numbers of species and high numbers 
of individuals in 1971. High faunal density occurred in the region of the sludge dumping site, and the highest 
densities of individuals were at Zl4 and A14 (1971), due to the large numbers of Cirratulus filiformis referred 
to previously. There was also a finger of high density extending into the bay from the south-east where sludge 
probably also settled at low water (Rees and Walker, in press). A region of low density was found near the 
middle of the bay on both the species and individual maps. Mean densities for species and individuals in each 
of the community groups were calculated (Table I). High values were found for Group II. 
DIVERSITY 
Diversity indices lllily differ in their dependence on sample size (Sanders, 1968; Gray, 1974); also where 
dominance of equitability are considered in the calculatian the end result will be affected. It was here necessary 
to use indices whose values were quickly available. Besides having this property the following two indices, the 
one a species diversity the other a dominance diversity (Whittaker, 1965; Sanders, 1968), can give useful defin-
itions of sample popUlation structures, 
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The species diversity (i.e. not accounting for equitability) used here is the a of Fisher. et a/" .1943 (see 
Williams, 1947; alsO' Sanders, 1968; Southwood, 1966; Stirn, 1970). Due to' possible theorehcal obJectlOns !O' 
this (and other indices) (Gray, 1974), the results must be viewed with caution; The results are more vahd 
where the data fit logarithmic series. The formula is: 
S = a loge (I + N) 
a 
S number of species 
N = number of individuals 
In this case the results were in fact read off a nomograph plot, approximately. 
The dominance diversity (accounting for equitability) utilized here is Hill's (l973b) diversity. This index 
is derived from Simpson's (1949) diversity and is calculated 111 the reciprocal averag1l1g computer programme 
(see above). It (N(o) is defined as: 
-} 
th 
where Sp is the actual abundance of the p species. 
This is the weighted arithmetic mean of the proportional abundances, and is not unduly affected by sample 
size (Eagle, 1974). 
The twO' indices of diversity are mapped for the 1971 stations in Figs. 12 and 13, and are listed for t~e 
1972 stations in Table 10. Samples of one lowering of the grab were not mcluded 111 the ~olumn for Hill s 
diversity in Table 10 because the figures for these are based on samples doubled for the reciprocal av:oragmg 
programme. The twO' maps of diversity are to' some extent similar. High values tended to' occur at statlOns 111 
the region of the sludge disposal site (commumty Group II, see Table I), except at ZI4 and AI4 (espectally 
Hill's diversity), which are the 1971 statlOns closest too wh~re most ~f the sl';!dg~ probabl~ settled. Value,s were 
also high to' the south of the Burford Bank. Low values for both d1Verslt~ mdlces were found on the n,?rthern 
part of the Burford Bank, in the middle of the bay, at the mouth of the flver, and at the dred~e spOlI disposal 
site. In both diagrams a band of moderate diversity extends from the north of Dun Laogharre Harbour to-
wards the north and west. 
In situations seriously affected by organic wastes the diversity index may be lowered both by a super-
abundance of a few species as well as by the actual elimination of other species. At lower levels of orgamc 
input it is possible that the number of. individuals of s?me' specie~ can inc~ease without any. marked loss of 
other species (Rees et al., 1972). Dommance may be h'gh. Th,s sltuatlOn wdl also lower thedlverslty. At only 
moderate levels of organic input the environment is also capable of s,;!Pl2ortmg abundant l.mng matter but thiS 
may lead to an increase in diversity. These latter two levels of orgamc mput both give nse to faunal ennch-
ment. In such cases the diversification of the microhabitat may be an additional important factor (Gray, 1974 
and 1976). Diversity may also increase naturally with depth (e.g. see Rees et al., 1972). 
Exceptionally high single species dominance occurred at ZI4 and AI4 in 1971 (but not 1972) which prob-
ably indicates enrichment. This high dominance was brought out b:( the' very. low values of Hlil's dlv~r~lty for 
these stations (Fig. 13). In this instance there was barely any assocmted ehrmnatlOu of other speCies \Flg. 10). 
The low diversity at B12may be correlated with ti,e dumping of dredge spoil in that area. Thi~ pra7tice ceas:od 
in 1972, and the' diversities and faunal densities there were then higher (Table 10). The low diverSity areas m 
the middle of the bay and at the mouth of the river correspond approximately to' the relatively barren areas 
on the maps of the numbers of species and individnals. These were areas .with I~w percent~ge volume of fines, 
suggesting frequent winnowing of the bed, though at the mouth 'Of the nver this wmnowmg may have been 
masked by continual replenishment of fines. Differences in sampling months (May and July) m 1971, and/or 
a choppy sea during the May cruise, may have also accounted for tbe comparatlve paUCity of these samples to 
some extent: but compare the 1972 results, (Table' 10). These were from thr~e adjacent days in g?od wea~her. 
The oval-shaped area to the south 'Of the bay in FIg. 13 w,th very low HIll s diverSity is less easily explamed 
in environmental terms. 
Use of diversity in this stndy has tended to confirm conclusions already drawn about the benthos of the 
bay, although some of the individual trends in the diagrams are perhaps difficult to comprehend (especially 
for Hill's diversity). This may reflect short-comings in the interpreters rather than the concept. Nevertheless, 
it is suggested that detailed conclusions regarding diversity results should always be viewed in conjunction with 
other approaches (see also Pearson. 1975; Pearson and Rosenberg, 1976; Gray, 1976; Rosenberg, 1977). 
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CORRELATIONS BETWEEN FAUNAL AND ENVIRONMENTAL VARIABLES 
The results from the correlation procedure (Table 7) show that depth, distance from the Lilley, per cent 
volume of fines (silt/clay), poorly sorted sediment, and tomato pips, which are all variables associated with 
the dump sites, are positively correlated with numbers of species and individuals. Numbers of species and indiv-
iduals am positively correlated with ordination Axis I (a possible sludge' gradient) and negatively correlated 
with Axis 3 (a possible negative dredge spoil gradient). Axis 1 is also positively correlated with a diversity. 
Numbers of individuals are poorly negatively correlated with mean grain siw. Interestingly both types of 
diversity are positively con'elated with mean grain size, and this is the only environmental variable correlated 
with Hill's diversity. It is of note that this, a dominance diversity, is correlated with less environmental var-
iables than is a diversity, a species diversity (which is positively correlated with all environmental variables 
except per cent volume of fines and loss on ignition, but including tomatO' pips). This parallels the findings 
of Sanders (1968), whO' found species diversity to' be a conservative and, therefore, ecologically powerful tool. 
It is, possible dominancel diversity is too precise in its definition of sample structure, and is thus more sensitive 
to randDm effects. Additionally, the very low Hill's diversities at the sludge' dumping site (1971) might invali-
date some potential correlations. (It should be noted that a few of our CIS are not significant). 
These correlation results suggest that the dumping is enriching and/or even possibly diversifying the habi-
tat, though possible effects of the other factors also apparently correlated with this increase- in the fauna must 
not be ruled out. However, this faunal richness certainly seems to be associated with the suggested path of the 
settling particles. 
CONCLUSION 
Low diversities occurred at the disposal sites (1971), but high densities and diversities were found in the 
probable dispersal path of tbe settling sludge. These high values may be due to niche heterogeneity, which 
itself could be partly natural or have been increased directly by the sludge particles. Higher density popula-
tions supported by the additional detritus could also biotically diversify the environment, or the intermittent 
input of fresh detritus could "open" the community for fresh colonists. All these factors mayor may not 
operate together. 
INDICATOR SPECIES 
Studies of severely polluted areas have shown a series of concentric zones around the pollution source 
(Peres and Bellan, 1970). In the· worst cases there is a central zone virtually devoid of macrobenthic life. Out-
side this zone is a transitional zone where a few highly resistant transgressive species occur. They may be 
abnormally abundant. A third zone outside contains a wider range of transgressive and resistant species. 
Transgressive (Tulkki, 1968) or indicator species are essentially indicators of organic enrichment, rather than 
actual pollutlOn (M. Parker, pers. comm.). Their life histories tend to' display ecological opportunism and 
some may also be po~r biological competitors, being less specialized to' particular habitats (Grassle, 1972). The 
presence of such speCies, especially singly or sparsely, is not alone conclusive evidence of artificial enrichment 
or pollution (see Eagle' and Rees, 1973); rather their abundance may indicate the effect of a particular pollution 
source. Such species_ existed before the impact of urbanization and the resulting effect on the natural environ-
ment, and were probably preadapted to man's coming in habitats that were naturally enriched and sometimes 
ulll?redlCtable (see Grassk, 1972). Suoh habitats sustained the eVDlution Gf adaptatiGns sllch as wide physio-
logical tolerance and flexlblhty of gellotype (cf. Hunter, 1961), and stIll eXIst m the natural state. When indi-
cator species are found during a pollution survey, it is therefare additiO'nally useful to' take into account their 
respective abundances and the structure of the communities to which they belong, and to consider the distribu-
tion 'Of such species and communities in relation to the dispersal of potential pollutants. Possible sources of 
natural enrichment must not be overlooked. 
DISTRIBUTION OF KNOWN POLLUTION INDICATOR SPECIES IN RELATION TO SLUDGE 
SETTLEMENT 
All the species placed by the ordination procedure in the Group II area in the diagrams (Figs. 8 and 9) 
inhabited stations where the sludge probably settles, and are very likely transgressive. Many have been 
regarded as pollution indicators, which may confirm the suggestion that the habitat was being enriched. MO'st 
of the species in the other two groups are more likely to be less resistant, or regressive, though with exceptions. 
Of the previously known transgressive species in Dublin Bay, Capitella capitata has been regarded as the 
most consistent indicator of marine organic pollution (e.g. Reish, 1970), and indeed, together with Malacoceros 
(Scolelepis) fUliginosus (e.g. Peres and Bellan, 1970) it was found in high densities in the Lilley Estuary. How-
ever, recently doubt has been thrown on the reliability of Capitella as a consistent organic pollution indicator 
(Eagle and Rees, 1973); indeed Southward (1957) found it in clean sand. Work by Grassle and Grassl" (1976) 
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in U.S.A. shows that Capitella capitata in fact consists of at least six sibling species. These differ only slightly 
in their morphological characteristics, but their life histories and reproductive modes are very different, with 
wide variatron in egg size, number in fhe brood, and length of larval life. Capitella was found to be quite 
common in Dublin Bay, but at no very great density, in a wide variety of substrates from fairly clean sand to 
mud. The species ordination procedure placed it in the Group I area on the diagram (Fig. 8), and so its pre-
sence in the bay is not necessarily related to pollution. However, another capitellid, Mediomastus fragilis Ras-
mussen (1973), was abundant in fhe area of probable sludge settlement. 
Two species which were dominant in the area of the Dublin Bay dumping sites in 1971 were Cirratulus 
filiformis and, to a lesser extent, Peloscolex benedeni. Both fhese species have previously been found associated 
with polluted systems (Mackay et al., 1972; Pearson, 1972). In 1971 Cirratulus occurred in densities of about 
7,400 and about lO,400/m2 respectively at stations Z14 and A14. However, these high densities were very 
local when compared with the probable dispersal of the sludge. Loss on ignition was not measured in 1971. 
Tn 1972 it was found that sediment from A14 had the highest percent loss on ignition, but not a single specimen 
of Cirratulus was found in the sample that year, so no direct conclusion is possible with regard to the effect of 
organic content on this species. In 1971 Peloseolex bmedeni was found in considerable densities at B12 
(620/m2), C12 (585/m2), and to a lesser extent, D12 (295/m2), and this may have been associated with the 
dumping of dredge spoil. However, many were also found at B12 in 1972 (335/m2). Thus once again no direct 
conclusion is possible, and we are left with two alternatives. Either those present in 1972 were the remains 
of a p'Opulation once supported by fhe deposition of river dredgings, that will eventually die out, or Peloseolex 
lived there irrespective of the dumping of dredge spoil. Annual monitoring would clarify this point. The other 
Cirratulus species, C. cirratus, was present at low densities in the bay (cf. Mackayet al" 1972). 
The presence of Pec/inGria koreni is of interest. Its absence off the Rhine has been attributed to pollution 
(Eisma, 1966), and it was alsO' considered that the absence of a related species in California was an indicator 
of pollution (Reish, 1959). However, on the east coast of North America, a species of Pectinaria has been 
found to benefit by organic enrichment (McNulty. 1961). In Dublin Bay it occurred in over 50% of fhe stations 
of Group II (Table 3), yet at no great maximum density (30/ m'). Its occurrence elsewhere in the bay was 
sparse, and it certainly seemed more common in regions of greatest percent volume of fines. Its presence may 
be correlated with enrichment (see Wass, 1967; Rees et al., 1972), but not excessive poUution. 
Other polychaete species fhat have previously been found to be associated wifh organic pollutants are 
Pholoe minuta, some phyllodocid species and Laniee eonchi/ega (Pearson, 1975); Scalibregma inflatum and 
Amplwrete acutifrans (Rees et al., 1972); Scoloplos armiger (Blegvad, 1932; but see Anger, 1975a); Prionospio 
malmgreni and Spiophanes bombyx (Pearce, 1970); and Nephtys hombergii (Pearson, 1975; Rosenberg, 1977). 
These were common in Dublin Bay, and except for the last three species more prominent in Group II (Fig. 8). 
Prionospio, Spiophanes and Nephtys hombergii were more common in Group I, and in this case prefer not too 
close a proximity to the pollutant source as was found by previous authors. Anofher N ephtys species, N. 
ciliata, however was found in fhe Dublin Bay centres of apparent enrichment. Four further polychaetes in 
Dublin Bay, and previously found to be indicator species, were Dorvillea (= Protodorvillea~ kefersteini (Pear-
son, 1975), Cirriformia (= Audouinia tentaeulala) (Pearson, 1972; Peres and Bellan, 1970), Polydora caulleryi 
(R. Shelton, pers. comm.), and Pseudopolydora pulchra (Crisp ef 01" 1974; Seymour, 1976). These were not 
generally abundant. 
Finally, mention must be made of Eunice harassii. As far as is known this species has not before been 
considered to benefit particularly from an organically enriched environment. Two specimens were obtained in 
each year. at A14 and AI5 (1971), and at A14 (1972, in extra grab lowerings). In all four specimens the max-
imum number of gill filaments was far greater than fhe figure in the literature (Saint-Joseph, 1888), and in 
three of these it was greater than other specimens examined subsequently. It was fonnd that there was a good 
linear relationship between maximum gill filament number and setiger width (Walker, 1977). The conclusion 
was that the Dublin Bay specimens were exceptionally large. Such size is very likely to depend on the amount 
of fcod available, and the dumping of sewage sludge in fhe area is probably responsible even if Eunice does 
not actually eat it. 
The second important taxonomic group containing indicator species are the bivalve molluscs. Abra alba 
was considered by Stirn (1970) and Eisma (1966) to be an indicator of pollution, but Mackay et al. (1972) 
found it to be more typical of unpolluted areas. In Dublin Bay it was found to' be almost ubiquitous, often in 
high densities (e.g. 3225/m2), which seem to' indicate enrichment of the habitat. Other bivalves which prob-
ably benefit from enrichment are Mya arenaria (Blegvad, 1932; Henriksson, 1967; and Tulkki, 1968); Lucinoma 
(= Phacoides) borealis (Halcrow et aI., 1973), Thyasira flexuosa and Corbula gibba (LeppiikO'ski, 1968; Pear-
son, 1971b, 1972), Mysella bidentata (Rees et aI., 1972) and Nucula turgida (= nitida) (Tulkki, 1968). Of these 
Mya and Lucinoma were widespread in, and just about exclusive to, Group II (Table 5, Fig. 9). Mysella and 
Thyasira were widespread in Groups I and II, while Corbula was uncommon, occurring in Groups I and III. 
Nucu.la turgida was, very common in Group J, but less so in II, where it tended to be replaced by N. nucleus. 
This was,.dense in places (e.g. HIS/m2). . 
Of the indicator species belonging to other taxonomic groups, Cerianthus lloydi (Mackay et a!., 1972; Rees 
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el al., 1972) was an important constituent of Group II. Also belonging to fhis group were BalanuscrenaJu, 
(Pert:0one and de Pauw, 1968) and Erichthonius bra~iliensis (Barnard, 1958). Phoronis mulleri was widespread 
In t e bay generally, whIlst Ph,lme aperla occurred m Group 1, uncommonly (see Rosenberg, 1977). 
CONCLUSION 
. In Dublin Bay the majority of fhe kn'Own indicator species belonged to Group II stations. They fherefore 
~nhablted snbstrates m the paths o.f the settling sludge and dredge spoil (see' Rees and Walker, in press). The 
"bundance of certam of these species suggested that their habitat was being enriched by the dumping. 
. The possibility of concentric zonation around the organic waste sources in the Dublin Bay area has been 
distorted by their proximity to each other, topography, prevailing currents and fhe distribution of sediment 
types. It appeared that fhe azoic zone of Peres and BeHan (1970) was abs~nt (except several kilometres up the 
estuary): The tranSitIOnal zone of large nu,mbers of a few highly resistant species was not fully developed 
th?ugh III 1971 Z14 and AI4 (With velY high numbers of Cirratulus filiformis) approached this state. Th~ 
thIrd zone was probably represented by the other statiOilS m Group II. Groups I and III showed less evidence 
of the effects of potentIal pollutants. 
FEEDING HABIT DIVISION 
ISOTROPHlC GROUPS (FEEDING TYPES) 
cr The vbari'fty of feeding methods exhibited by benthic animals reflects the numerous and diverse taxonomic 
oroups to e ound on the sea floor. Some fOfll!-s seek out theIr food, others wait for it to arrive, whilst et 
others duect food towards themselves. Soft-bodied ammals may have searching ciliated extendible palps ~x­pa~slve collectmg surfaces also. maybe. wifh dlia, or eversible stomachs or probosces. Jaws or teeth of va;ious 
sOltshmay be present. More ngldly bUIlt species may have an array of differing appendages fhat grasp the' food 
or w ICh operate as levers or paddles to help ingest it. 
In spite of their many ways of obtaining food, most benfhic animals (apart from some carnivores and 
paraslte~) show littl~ specialisation in their diets. In this study species were placed in one or more of four 
IsotrophlC ~roups, I.e. assemblages of species wifh similar food. These groups are: deposit swallowers micro-
vores, carmvores-scavengers, and herbIvores. . 
I. Deposit swallowers. These animals are sediment eaters and ingest the sediment in toto though small spedes 
may be unable to swallow the larger pali!cles. Theirgut contents generally resemble the ~urrounding sediment 
(apart from gut bactefla). They feed maJl!ly unseleclively; however, during larval or adult life many of them 
choose a partICular sediment 11l which to hve. 
2. Microvores. This group, which may also. be termed detritus eaters (see Eagle and Hardiman, 1977), is a 
~o~bllla(tlOn of the more usual surface-dejlos!t feeders (some may III fact be sub-surface feeders) and suspension 
,"e ers e.g. Pearso:n, 1971a): These specIes usually feed on organic remains and/or very small organisms, and 
dre generally selecllve m their methods. The gut contents of these animals contain a higher fraction of organic 
matter than does the sUlToundmg sedIment. 
Although the erection of the large composite group microvores results in fhe .Ioss of information it was 
consldered appropflate here. for two reasons. FlfSt, under certain conditions fhe distinction between ;urface-
de~os~. feeders and suspensIOn feeders may become blurred. A surface-deposit feeder is normally thought of 
as t""1 mg
h 
on statIOnary partIcles situated on (or just in) fhe' sea bed. Conversely, a suspension feeder takes Ph IC r ~ at are
l 
movm
k
g, and are m the water above the sea bed. However there is the intermediate situation 
w e~l 00 partic es sm to the sea bed, but still move with the currents a~d waves. This! material most!' 
detfltbs, may be~ome entangled m the feeding mechanisms of bofh surface-deposit and suspension fe~ders ~ 
may ecome statIOnary at slack water to form the food of surface-deposit feeders. ' 
.Th~ second (and more importan9 reason for combining surface-deposit with snspension feeders is that the 
pre~lse eedmg methods of many mICf?VOreS are unknown, e.g. long-palped polychaetes. Many of these are 
usualli conSidered to be surface-depOSIt feeders, e.g. Chae/ozone, Spiophanes, but some may well be at least 
pa~tla ~uspenslOn. feeders (D. George, pers. comm.). Both these two, species, together with some' other 'doubt-
ful surfhace-deposlt feeders" were fou,nd to be co~mon in Dublin Bay, and in such cases it is better to' avoid 
errors t an to' attempt greater preclSlon of defimtlOn. 
3 .. Carhivores-scavengers. These species feed ~:m ani~al matter whether dead or alive. and whether living on 
01 111 t e sea bhed, or sWlm!"mg above It. Their food IS generally larger than the sediment particles except in 
some cases w en the carmvores are themselves small. . 
4. Herbivores. These animals feed on. plant material, which in this case, probably consists of films or mats on 
stones or on the sea bed. They are eplstratum feeders. 
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To some extent these categories are unsatisfactory as Groups 1 to 3 are in ascending order of selective 
specialisation. But in this way selectivity is itself examined. Secondly, the definitions of the first two groups 
are not absolute with regard to diet, and relate to the properties of the sediment. A deposit swallower in an 
organic sediment may have proportionally as much organic matter in its gut as a microvore (surface-deposit 
feeder) in a less organic sediment. It is also realized that there may be overlap between lbe groups. The 
feeding habits and diets of the various species wem found from the literature and from specialists (Table 11). 
Many species adopt more than one type of diet, and such animals have been placed in more than one 
category. For instance, Ophiothricr fragilis may be carnivorous, or it may feed on detritus (eithe, as a suspen-
sion or surface-deposit feeder). lYIany species classified in other categories may at times be carnivorous, 
ingesting settling spat or meiofauna (Kristensen, 1957; Mare, 1942; Sanders et al. 1962; Thorson, 1966). 
FinalJy. it is being found that several marine organisms make USe of dissolved organic matter as a source 
of nutrition (Sonthward and Southward, 1972; Stephens, 1968, 1975; West et al., 1977). The fuII importance 
of this phenomena'll in the natural situatian is little knawn at present, and hence it is not considered here in 
the nume11caI analysis. It may be very important to some species, especially in an area receiving much dis-
solved as well as particulate organic matter. 
DOUBTFUL FEEDING HABITS 
The feeding habits and diets of certain species have caused disagreement between some, workers, while 
those of yet other species have not been studied at all. Same of the above authors cover different species from 
those of the same genus found in Dnblin Bay, whereas the actual species of lbat genns found in this study 
may not have been investigated. While occasionally different species of the same genus have different feeding 
habits, here all species in a particular genus. were considered to have broadly similar diets unless there was 
evidence to the contrary. Congeneric benthic species do not generally differ in lbeir diets., and differences in 
other factors such as distribution wonld seem to be mO're important in reducing competition between closely 
related species on the sea floor. 
The anthozoans are a group where there seems to be controversey, and the smaller sea anemones, were 
all here considered as microvores.j carnivores. While the classical viewpoint holds that most of these are 
exclusively carnivorous, feeding on large prey, there is the possibility that they may alsO' take particulate food 
items (Buhr and Winter, 1977; Rhoads. 1974). 
There are several other cases where authors disagree on the methods of feeding of particular genera Of 
species. This is the case for certain 'Of the errant polychaetes. The classical viewpoint, proposed by many 
workers such as BIegvad (1914), Hnnt (1925), and others, is that most of these worms are carnivorous. On 
the other hand Sanders (1956), Sanders et al. (1962) and Watling (1975) snggest that many such species are 
deposit feeders. Of lbese genera Nephtys has been studied most, and from the work of Qark (1962) and War-
wick and Price (1975), it appears that, at least in European waters, these animals are carnivores and may 
sometimes be cannibalistic. This latter point is of interest as often samples contain little else apart from 
several Nephtys individnals. It is possible that large ones eat the smaller ones, which themselves. feed on the 
meiofauna that is not sampled (Le. is sieved ont). Professor O. Vahl (pers. comm.) has observed N ephtys 
feeding on foraminiferans. The remains of foraminiferan shells in the gut might resemble sediment. It must 
be mentioned that the presence of sediment in an animal's gut is not proof that it is a sediment eater. It could 
be that the prey species are feeding on sediment which remains nndigested in the predator's gnt after the prey's 
tissue has been broken down (cf. Thomas and Davidson, 1962, page 6). However, lbe densities as well as the 
gut contents of Sanders' (1956) Nephtys specimens implied deposit feeding, a habit seemingly unusna1 for the 
genus (Clark, 1962). 
Another group where there is uncertainty is the Syllidae (Day, 1967a). Most of these appear to be carniv-
orous, bnt it is passible that at least Exogone (Watling, 1975) and Sphaerosyl/is may be microvores (surface-
deposit feeders). Rasmussen (1973) states that Exogone feeds carnivorously in the plankton when breeding. 
A specimen of Exogone from our samples has. however, been found with diatomaceous material in the gut. 
Lwnbrineris is alsO' a genns whose diets appear imperfectly known, different species of lbis genus. may 
feed differently. Professor O. Vahl (pers. comm.) has observed them feeding carnivoronsly. Investigation of 
the gnt contents of onr specimens (L. gracilis) revealed a nematode in one, while the rest had empty gnts. This 
confirms Professor Vahl's observations. 
The diets of several hesionid polychaetes seem to be little known. Following Pearson (I 971 a), in this study 
most are considered microvores/carnivores, though some may be exclusively carnivorous (see also Wolff, 1973). 
Oligochaetes, often considered deposit swallowers (Pearson, 1971a), may show some selectivity (Brink-
hurst and Jamieson, 1971; Dr. B. Healy, pers. comm.) and are here considered deposit swallowers/microvores. 
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The chiton Lepidopleurus is normally considered to be a herbivorous scraper (Pearson, 1971a). However, 
the Dublin Bay specimen was found at 32 m depth, and, besides scraping algal films, it is likely to have 
ingested epifauna as well. It is therefore here considered a carnivore/ herbivore. 
Genera with apparently unknown feeding habits include Pisione, Ephesia (both polychaetes) and the 
amphiurid brittle star Amphipholis. Pisione may be a carnivore as its jaws appear suitable for seizing prey.-
Investigation of the gut contents of Ephesia (there was only one) gave little hint of its diet. But there was no 
trace 'Of sediment so it is here cansidered ta be a microvare/carnivore. Amphipholis was also placed in this 
mixed categary as it appears that ophinroids feee! on both detritus and animal matter (Thors'an, 1971). 
Each individual was assigned ta as many isotrophic groups as were considered appropriate (Table 11), its 
scare in each group being the reciprocal 01 the number of groups in which it was placed. Scores were produced 
for each station in four ways; for species, individuals, per cent species and per cent individnals. Mainly for 
logistic reasons biomass fignres were not used, and all individuals were scored alike whatever their size. It 
will be realized that lbis method gives na information on productivity or energy flow. In addition, it must be 
remembered lbat the foad web here is not complete, for neither protozoans, meiofanna, plankton or fish were 
sampled. Colonial species such as hydroids are also omitted. However, it is hoped to' show here the exploita-
tion of the available habitats by the main macrobenthic isotrophic groups, and any possible effects of the 
sludge ",fiected in high densities of particle feeders. 
DISTRIBUTION OF FEEDING TYPES IN DUBLIN BAY 
The feeding type scores for species and individuals (and also their percentages) for the community groups 
am shown in Tables 12 and 13 (omitting herbivores). It was found that at most stations microvores were a 
predominant isolrophic gronp. These, together with deposit swallowers were considered by Petersen and Boy-
sen Jensen (1911) to' be the producers of benthic ecosystems, feeding mainly on various forms of detritus (it 
wili be noted that Lindeman, 1942, used this terminology in a different way). Particle feeders were especially 
abundant at the sludge dumping site in 1971. The consumers, the carnivores, were a minority group in Dublin 
Bay, as found by Mare (1942) in a muddy area near Plymauth. However, it must be remembered that many of 
the so-called producel~ may ingest animal food, whether deliberately or not (Kristensen, 1957; Thorson 1966). 
While the differences in the abundances of the faunas 'Of the three community groups (Table 1) are reflected 
in the numerical feeding type scares in Table 12, in percentage terms these differences are much reduced (Table 
13). Significant relationships between the percentages and environmental variables lbat characterize the com-
munity groups do exist, and are bronght out by the correlation procedure (see below). Neverlbeless, the Group 
II area, which has the added detrital inputs, shows no gross distortion of the feeding divisions if all the per-
centages are viewed together, with microvores (including both snrface-deposit feeders and suspension feeders) 
haYing high scores in all instances. The m'Ost divergent of the percentage scores for anyone feeding group in 
the three community groups never differs from the' nearest of the other two scores (in the other twO' commnnity 
groups) for that same feeding group by more than eleven (Table 13). 
Within the community groups the constant proportional compositian of the samples is brought out by lbe 
l.ow standard deviations of the percentage scores. Even the numerical scores show some constancy within the 
community gronps. The only instance where the standard deviation is greater than the mean is the individuals 
score for deposit swallowers in community Group' 1. 
The percentage results compare approximately with some of lbose of Anger (1975b) working in the south 
of Kiel Bay. His species to individuals percentage ratios for the sand bottom are 26; 1 (predators) and 74: 99 
(particle feeders). The low percentage individuals score for carnivores may reflect a different level of pollution 
than was found generally in Dublin Bay. For community Group II the mean percentage individuals score for 
carnivores is samewhat higher (9.9), yet at a station at the sludge dumping site (AI4, 1971) this score was 3.2. 
This was the lowest percentage individuals score' for carnivores for all the stations sampled, yet at several 
stations the actual numerical score was lower than at A14. 
INTERRELATIONSHIPS BETWEEN THE FEEDING SCORES AND OTHER STATION VARIABLES 
The positive correlations (Table 7) of depth, distance from the Liffey, per cent volume of fines (silt/ clay) 
and sorting coefficient with numbers of species and individnals of all feeding groups snggest lbat these are all 
benefited by the input of sludge and spail, as it is in the dumping area where these environmental variables are 
* Later observations showed that Pisione is in fact herbivorous. There were too few here to influence the results unduly 
(see Appendix). 
Compare Fauchald, K. and Jumars, p, A. (1979) The_ diet of wonns. Oceanogr. Mar. Biol. Ann.Rev. 17. 193-284. 
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greatest. There are also appropriate· relationships between the numerical feeding type scores and ordination 
Axes I (a possible sludge gradient) and 3 (a possible negative dredge spoil gradient), which support this pro-
position. But it is not necessarily the nutrient properties of the sludge alone that may be beneficial, and a 
contributory variable, may well be the higher sorting coefficient (indicative of poorly sorted sediment). The 
available stones, shells and cinders in these muddy areas form suitable substrates for epifaunal feeding types 
alongside the infauna present. Indeed as stated by Rees and Walker (in press), the topography and absence of 
mud notali-ons on the 1874 Admiralty Chart suggests that the area to the east of Howth Head is a headland 
scour depression. Before sludge dumping the exposed stony area may have been greater and supported more 
epifauna. On the accretion of settled sludge some of these would have been replaced by infannal representa-
tives of the feeding groups especially deposit feeders. 
The species scores for all feeding groups are positively correlated at various levels with tomato pips. This 
sludge indicator (Shelton, 1971) is also correlated with the individuals scores for microvores and carnivores, 
but not deposit swallowers. However, the only isotrophic group positively correlated (though weakly) with 
probably the best indica:tor O'f slndge settlement, loss on ignition (1972 only), is this latter gronp. NO' relation-
ships were found between deposit swallowers or carnivores and mean grain size (except for percentage scores); 
however, there is a poor negative correlation between this variable and the' nnmbers of individuals of micro-
vores. Pearson (197Ia) found a negative correlation between surface-deposit feeders and mean grain size. 
While the correlation procedure shows these relationships of the numerical scores for tlle isotrophic groups, 
the method does not rule out the possibility of these increases in the groups being dependent solely on a factor 
such as depth (see above). The· apparent relationship with the dumping could be coincidental, though this is 
unlikely. It is very probable that many of the particle feeders in the area feed directly on the sludge (see Anger, 
1975b). 
Although as stated there are broad similarities in the proportional isotrophic compositions of the three 
commwlity groups, the correlation procedure reveals a!linities within the data that may be indicative of 
meaningful differences in the effects of sludge and spoil on the isotrophic groups. The relatiDnships between 
environmental variables and the percentage feeding scores show how particular variables are related to the 
balance between the three main isotrophic groups, with the combined scores at each station being reduced or 
increased to 100. Thus per cent volume of fines (silt/ clay), although positively correlated with the numerical 
individuals score for carnivores. is negatively correlated with the equivalent percentagel score. This shows' that, 
although carnivorous individuals increased in number under muddy conditions, proportionally they did not do 
as well (with each station being given equal weight) as the other two groups, especially individnals of deposit 
swallowers (Table 7). Similar results were fonnd with these isotrophic groups and poorly sorted sediment. 
Poorly sorted muddy sediment occnrred in the Group II, waste affected area, and this may indicate that, while 
the dumping may have been bene·fiting all feeding types, proportionally it benefited the individuals of deposit 
swallowers the most and carnivorous individuals the least. More detailed conclusions may be derived from the 
correlations of ordination Axes I and 3 with the percentage scores, suggesting that species and individuals of 
(less selective) deposit swallowers benefited the most in the sludge settlement areas, while those of (selective) 
microvores benefited the least. From these results it is also possible that it was in the areas affected by dredge 
spoil that species of deposit swallowers and carnivorous individuals benefited the least. On the' other hand, 
species of carnivores were proportionally superior to the other isotrophic groups in the regions of probable 
settlement (Table 7). 
CONCLUSION 
Microvores were generally a dominant isotrophic group at most stations throughout the sampling area, in 
terms of numbers of both species and individnals. There were high numbers of individuals of particle feeders 
(producers) at the sludge dumping site in 1971. 
Most of the variables associated with the settlement areas were strongly positively correlated with in-
creases in the numbers of species and individuals of all three main isotrophic groups, which suggests nO' gross 
environmental degradation. These results were confirmed by the relationships of ordination Axes I and 3 with 
the numerical scores. Thus the proportional compositions of the three community groups were broadly similar 
in terms of their isotrophic groups. In spite of this approximate similarity, the correlations of the dump sites 
variables and ordination Axes 1 and 3 with the percentages disclosed that proportionally the feeding groups 
were benefiting differentially from the dumping. 
The probahle effects of the fauna of increased depth, greater sediment heterogeneity and currents in the 
settlement areas must not be ignored, and may als'o favour higher numbers of all feeding types. 
DISCUSSION 
The upper regions of the Liffey estuary are noticeably affected by an excess of organic matter (Crisp et al., 
1974: Seymour, 1976). The zones of Peres and Bellan (1970) were found in a 4 km section of the port to' sea-
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ward of Butt Bridge in the city centre. The innermost zone characterized by black gaseous sediment was azoic. 
This was followed by a zone where few species in great abnndance were dominant. These were Capiteila 
capitata, Scolelepis (Malacoceros) fuliginosa and Pseudopolydora pulchra. The fauna became more normal 
further down the estuary towards the sea. The effects of the discharge plume from the estuary on the bed of 
the bay were detectable for only a short distance seaward of Poolbeg. The nature of the estuarine hydrography 
is such that most of the tidal mixing between brackish and fully saline waters occurs inside the breakwaters, 
and most of the particulate material is kept within the estuary basin. Total freshwater flow into the estuary 
basin, measured in April-May 1971, was on average equivalent to less than a thirtieth of the springs tidal vol-
ume (Owen, 1973). As the tide range is itself relativdy small (3! m.), and spates are prevented by the hydro-
electric dam upstream, there is not much opportunity for material to be flushed out intO' the bay. However, 
possible subtle effects of the estnary may have been detected by reciprocal averaging. 
The benthic fauna of most of the bay appeared normal for this type of area, and was fairly rich in both 
numbers of individuals and numbers of species. It resembled that found in many other shallow bays in north-
west Europe where the sediment is medium to fine sand with a moderate admixture of mud, and consisted 
mainly of a mixed shallO'w Venus/ A bra community, similar to the Acracnida brachiata/ Clymene oersted; 
community of Giemarec (1969). On th~ sand-banks the sparser communities contained a mixed community 
with many species of Glemarec's Ophelia borealis facies of the Venus fasciata community. Off Howth Head 
in the primary sewage sludge dumping area and in the area where the dredge spoil from the estuary used to be 
dumped, the fauna resembled Caspers' (1950) Nucula nucleus/Sabeil{{J'ia spinulosa community, yet showed signs 
of probable enrichment. Compared with the 1874 chart notations there seems to have been a moderate intro-
duction of mud to the sediment. The benthic fauna in the area of sludge settlement generally had greater 
numbers of species and individuals than other stations, and a greater diversity (apart from at the actual dumping 
sites in 1971). This is probably due to' enrichment, but it may also be partly associated with greater depth. 
The presence of mud in the probable scour depression to the east of Howth Head is likely to' be attributable 
mainly to sludge dumping. Therefore it is likely that this area has evolved from a stony community towards 
one of muddier sediments. 
Some of the species which were present in abnormal abundance are known indicator species which benefit 
from the addition O'f particulate organic matter to the environment. Their distribution suggested that the sludge 
was having an enriching effect. These species increased in number without any reduction in the range of species 
present; indeed, the addition of organic material may have artificially diversified the habitat. The effect of 
dumping could be detected in the fauna and sediments along a band up and down the tide from the dumping 
area, and along a finger directed into the bay from the south·east corner of the' sampling area where the' fiood 
tide runs into the bay (Rees and Walker, in press). Data taken from two years sampling (1971 and 1972) 
showed few changes, suggesting that the communities were sufficiently diverse to' retain stability. 
Futiher work on pollution has been in progress in the eastern Irish Sea, involving the effects of sewage 
pollution in Liverpool Bay. There were twa series of benthic investigation. One was concerned with the dis-
posal at sea near the North-West Float Df half a million tons (1970) to I! million tons: (1976) annually of 
activated sludge from the Manchester area. During this study the effects of the Mersey plume containing sew-
age and other pollutants from Liverpool and Merseyside werB also investigated. This work has continued 
since 1970, and the results for the benthic studies for that year, 1972 and ]973 have been written up respectively 
by Rees et af. (1972), Rees (1973), Rees and Walker (1976). The second series of investigations was by Eagle 
(1973, 1975) on the shallO'w water benthos in the extreme south-east of Liverpool Bay, and the effects of the 
installation of a new sewage outfall that discharged well below 100w water spring tides. Rees (1975) reviews the 
general distribution of benthic communities in Liverpool Bay. 
Eagle found little effect from the outfall, yet his faunas were in a state of dynamic fluctuation. He found 
two main habitats, muddy sand dominated by either Abra alba or Pectinaria koren;, and clean sand occupied 
by a very sparse fauna. There were also intermediate and aberrant groups, but many species were Gammon 
to all habitats. The alternation of species in the mnddy sand habitat was, brought about by sediment instab-
ility caused by the re-working feeding mechanisms of deposit feeders (Rhoads and Young. 1970). This was 
followed by the animals being washed out during storms. During periods of calm there was re-colonisation 
by the larvae present in the plankton at the time. The sandy habitat supported a sparse fauna which varied 
with silt content which again varied with the weather. There was accretion of fines when it was calm, and 
winnowing out during heavy wave action. 
The series of studies of Liverpool Bay proper by Rees and his co'-workers have found that the macrofauna 
fits broadly into the normal pattern of communities. The shallow Venus community in offshore sand graded 
into an Abra community at depths less than 15 m. Further offshore was found a deep Venus community in 
sandy gravel; and when there was more mud present, a muddy gravel community was found similar to that of 
Holme (1966), in the English Channel. This was the richest of the Liverpool Bay communities. It was found 
that the outflow Df the River Mersey had a greater effect on the benthos than did the disposal of sewage 
sludge at the North-West Float. The muddy sands off the Mersey fall intO' the moderately pollnted category, 
while in the immediate area of the disposal site tidal currents were strong enough to disperse the sludge. In 
general it was found that the intermittent mobility of the seabed was the most important factor determining 
the nature of the fauna, especially in the south of the bay where it is shallower and where the currents are 
stronger. 
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Two years after the initial study the conclusions were similar but the dominant species had changed (Rees, 
1973), while in the next year, 1973 (Rees and Walker, 1976), very few individuals were found, but of a high 
number of species. Hence diversities were unusnally high. This series of samples was taken after periods of 
stormy weather, and the unusual structure of the communities was almost certainly due to indiscriminatel wash-
ing out during storms. In 1974 the situation had returned to normal (unpublished data). 
Studies of the effects on the benthos of sludge dumping at sea in several other areas have been carried out, 
Jenkinson (l972) investigated the effects of slndge dumping from Southampton. Each winter 55,000 tons of 
sewage sludge are dumped in the Hurst Deep, and each year 22,500 tons are discharged in the Needles Spoil 
Ground. .There· were no obvious, signs, of deterioration of the benthic fauna at either site. The grounds were 
stony, and hence the species present were mainly of the rock epifaunal type. The fauna was normal, consist-
ing of amphipods, nemertines, nematodes, echinoderms, coelenterates, etc., and bryozoan species, such as Epis-
tamia (= No(amia) bnrsaria, which was previously found there in the last century (Hincks, 1880). This species 
is rare or absent in all other British localities. 
Shelton's (1971) study concerned the dumping in the Thames estuary (Barrow Deep) of five, million tons 
of digested sewage sludge' annnally from London. He found generally full oxygen saturation at all times, but 
organic matter in the sediments was high in the mouth of the estuary and in the Black Deep. The fauna of the 
area contained numerous polychaete, some of which have been recorded as indicator species, but Capitella 
capitata and N ereis succinea were not found. Amphipods were numerous, but bivalve's and echinodemls were 
infrequent. The fauna represented an Abra community and in general appeared relatively normal. 
Mackay and Topping (1970), Mackay et al. (1972) and Halcrow ef al. (1973}investigated the effects on the 
benthic fanna of the dumping annually of a million tons of variously treated sewage sludge' in the Firth of 
Oyde. The main molluscan/echinoderm fauna gave way to a polychaete fauna in the sludge disposal region. 
The species present included Cirratulus drratus, C. filiform is. Capitella capitala, Scolelepis iuliginosa, and 
Peloscolex benedeni. Less commonly were found Cerianthus lloydi, Nereis zonata, Lumbrinerls sp., Glycera 
capitata, and Phacoides (Lucinoma) borealis. C. lloydi, together with Pygospio elegans, occupied mainly the 
periphery of the' sludge area. Associated with more organic matter in the sediment there was also a greater 
biomass. In the peripheral unpolluted region prominent species were Abra alba, Nucula lenuis and Amphiura 
chiajei, and less commonly Glycera alba, Goniada maculala, Nephtys incisa and Travisia sp. Epifaunal species 
such as Crangon allmani, Pandalus montagui and Buccinum undatum were common in and around the sludge 
area. 
Watling et al. (1974) studied the effects of the dumping of nearly 0.4 million tons of sewage· sludge' per 
year from 1961 to 1972 off the mouth of Delaware Bay, U.s.A. They found that the sludge was not settling 
directly on the site; there was an abundant fauna in and around the dumping ground, and where sludge might 
be settling. Prominent species by abundance and occurrence included Nucula proxima, Ensis directus, Tellina 
agilis, Nephtys pieta, Edotea nWl7'tosa, Pa~'ahaustorius wigley;, Triclwphoxus epistomus and Cancer irroratHs. 
Nuc"la occurred in such high quantities that the authors likened its abundance to that of well-known indicator 
species elsewhere. High numbers of individuals (with or without Nllcula) wew significantly positively corre-
lated with small particle siw and high nrganic matter, where diversities tended to be low, with high dominance. 
Coarser sediments than those inhabited by Nucula tended to be dominated by Ensis directus, thongh no' signi-
ficant associations for this' bivalve were found. No gross indications of lesions or tumours were found on any 
species. The authors concluded that the benthos was undergoing dominance changes due to the gradual accum-
ulation of organic particles. Alth'Ough these changes cannot clearly be attributed to sewage (see D.O.E., 1978), 
it is nevertheless not impossible that they may be, and that the sludge is the cause of the high densities of 
Nucula proxima, This species occurred on the periphery of the nearly azoic polluted area in the New York 
Bight (Pearce, 1970, see below). Species of deposit-feeding Nucilia were alsO' common to abundant in Dublin 
Bay, especially at the stations most affected by the sludge. 
An extreme case of pollution due to sludge dumping in the New York Bight has been documented by 
pearce (1970). The total annual quantity dumped, including dredge spoil and industrial wastes, was eight 
million tons in 1960-1963, and from 1964 to' 1968,9.6 million tons. Both sludge and dredge spoil dnmping 
sites were devoid of normal benthic fauna, and together the affected areas encompassed 50 km'. The organic 
matter in the sediment of the nearly azoic area tended to be above 10 per cent. The only animals, that were 
occasionally found in these areas were single specimens, of the amphipods Uncio/a irrorata and Monoculodes 
edwardsii, but these may have been carried to the area by water ll1'o'Vements. Moribund and dead crabs, 
Cancer irroratus, were occasionally taken from the area. These often had eroded skeletons and gill chambers 
filled with sediment. This species was otherwise common in the New York Bight during its summer offshore 
migration. It was also found that the megalopa of this crab died after settling in the sludge area. 
Peripheral to the sludge disposal area Cerianthus americanas (ef. Halcrow el al" 1973) rhyncocoel worms 
(nemertines), several polychaete species, Yoldia limatula and Nucula proxima were found. The polychaete 
Prionospio malmgreni dominated some of these outer stations, while the lamellibranch Tellina agilis and other 
bivalves were found at other outlying stations. There was no close correlation between organic matter in the 
sediment and enrichment of the fauna. 
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The dredge spoil dumping ground was as badly affected as the sewage sludge dumping ground. The central 
area was azoic, and a limited fauna characterised by a few dominant bivalves including Spisula solidissima 
and Tellina agilis and dominant polychaetes including Prionospio malmgreni and Spiophanes bombyx sur-
rounded it. The sand dollar Echinarachnius parma was also common all the periphery. 
The quantity of material and the hydrographic conditions influencing dispersal are the main factors which 
determine the extent to which the benthic ecosystem is affected by a dumping operation. When small quan-
tities are dumped into waters with strong tidal currents, incorporation into the general detrital trophic pathway 
is complete and no deleterious e·ffects are detectable. This presumably happens off Southampton. In Liverpool 
Bay and in the Thames Estnary currents are also strung and the dumping grounds are in areas where the sea-
bed sediments are mobile. In both cases any effects that might be seen after the sludge has dispersed from the 
immediate dumping grounds am obscured by the pollnting loads carried by the industrialised estuaries. On the 
other hand the Clyde dumping ground off Garrock Head is in a naturally muddy area with small tidal currents, 
SO' there is much less dispersal from the dumping ground, and the effects arc more clear cut. The effects of 
dumping off Delaware Bay are less distinct, though there is a biologically enriched fauna in the general area 
of the dump site. Off New York the magnitude of the dumping and the added dumping of toxic wastes has 
resulted in severe, effects even though there are moderate currents. The terminology of Dr. A. D. McIntyre 
(D.o.E., 1978) is here u~eful, the grounds used by Southampton, Manchester and Lond'On being considered 
'dispersing', and those used by Glasgow and New York to be 'accumulating'. Delaware Bay would appear to 
be intermediate, a situation also found at the Dublin site here. 
In Dublin Bay the quantity of sludge is relatively low but the tidal currents are only strong enough for 
partial dispersal from the dumping ground. Unlike Liverp'Ool Bay, where the dumping site has about the same 
depth of water, the Dublin locality is sheltered from the prevailing westerly weather by the land and from the 
east by offshore banks. Therefore the Dublin site naturally has a more stable seabed. It is also possible that 
in some circumstances the addition of sludge or dredge spoil will change the character of the seabed sufficiently 
to stabilize it. China clay waste may have had this effect off Cornwall (p-ortmann, 1970; Howell and Shelton, 
1970). 
In situations where sludge settles in some concentration them is liable to be a shift in the balance between 
the different trophic groups in the benthic ecosystem. In extreme conditions the entire 'productivity' of the 
system depends on the few snperabundant species of deposit feeders such as Capitella, Scolelepis (Malacoceros) 
and, in this case, Citralulus. Off Dublin, however, all feeding types appear to be benefiting from the sludge, 
and there are increase's in carnivores as well as in the particle feeders. It is just possible that to some invelte-
brate' carnivores sewage· resembles animal matter, and they may eat it as may some normally carnivorous birds 
(Pounder, 1974). 
Many benthic invertebrates are eaten by bottom-feeding fish, and most of these fish are suitable for human 
consumption. For many years now it has been an ambition of mankind to farm the fish of the sea (see e.g. 
Hardy, 1959). At the end of the last war experiments were tried in raising the productivity of some Scottish 
sea lochs using agricultural fertili""rs (Raymont, 1949, 1950). Althongh this end was achieved, the economic 
and biological efficiency of the scheme did not merit continuation on a commercial scale. As pointed out by 
Holme (1953), too many invertebrate predators and competitors for nutrients resulted which reduced the effi-
ciency of the system from a human point of view. More recently the cultivation of fish in ponds whose eco-
systems have been fertilized by human sewage is being tried in more eastern countries (Allen, 1972). Sewage 
has the advantages over agricultural fertilizers that it requires little' or no processing, and that a continuous 
supply is produced which has to be disposed of. The open sea can be an alternative to pond cultivation for a 
sewage-supported fishery, requiring little initial planning and no maintenance. A knowledge of the dispersing 
ability and directions of the currents would be required to prevent too great a concentration of solids on the 
sea bed, the fouling or bacterial contamination of beaches or shellfish, or hypertrophication. Ton rapid a dis-
persal of the sludge would also be undesirable. Secondly the sludge would have to be relatively pure and free 
from toxic wastes such as heavy metals and other bio-accumulative materials to prevent situations reported by 
Mackay et aI. (1972), Halcrow et al. (1973), Pearce (1970), and Young and Pearcc (1975). Thirdly cam would 
have to be taken that sensitive species such as Nephrop.l' are not driven out (D.o.E., 1978). In general the 
dependence of the biosphere on the seas, landlocked and without the infinity often assumed (see Ward and 
Dubas, 1972), must be the priority consideration before contemplating dumping. . 
If, in view of a predicted continued rise in the human population, emcient use is to be made of the 
world's resources, it will probably be found that man is obliged to accept more immediate recycling of mater-
ials than is the custom at present. It is highly likely that sewage will have to be one of such materials, provid-
ing an important and, it is hoped, acceptable source of nutrients. Although discharge of sludge to' the sea is 
now seen only as. an economical means of disposing of it, this attitude needs to' be re-examined. With modi-
fications to dumping strategy it is possible that dumping for disposal could give way t'O dumping for beneficial 
enrichment. 
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PIG. R. Three dimensional diagram showing the distribution of 40 annelid species on Axes 1, 2 and 3. 
Key: A Orraluius filiformis 0 Phyllodoce spp. A1 Alicropltthalmus similis 
B Nephlys ciliata P Owenia fusifol'mis B1 Ophelia borealis 
C Cirratulus cirratus Q Notomastlls latericem' Cl Poiycirrlls sp. 
D Peloscolex benedeni R Ampharete acutifrolls D1 Sco[opios ar117iger 
E Cirriformia tentaculata S Spio filicornis E1 Lanice cOllcfliiega 
F Eusylli.\' blomst'rmuli T Sthenelais limicola PI Pectinaria auricoma 
G MediolJl(!stw' tragi!i.,· U Caesicirrus neglectus Gl LUl1Jhrilleris gracilis 
H Caulleriella ulata V Capitella capitala H1 Pectinatia kareni 
I Scalihregma inflatulII W Nephfoys hamberg;; 11 Nephlys cirl'osa 
J Gyptis capensis X Spiophanes bomhyx 11 Nephtys longosetosa 
K Phaloe min uta Y MYl'iochelc sp. KI Eundda sGnguinea 
L Sthenelais hoa Z Prionospio malmgreni LJ Chaetozone setosa 
M Nere!s spp. M1 Sigalion mathildae 
N Nephlys caeca Nl Magelona mirabilis 
34 
Walker, A, j, M, alld Rees, E. [, S, Benthic fauna and sludge du mping in Dublin Bay. 
~ 
IOD , 
Key: 
KI 
L1 
y 
HI 
F1 
CI 
EO 
//1 
JY'/ ~' 
,., 
, 
A 
~Io( 01 
AI' I ";' ' xVI" X " / .,' c.~ 'R I >:/ M ~ • 
.. I ". liN l~oJVY / /1" ~I' ".. "."'><"~. ~ylrl~~jl><::: 
". /J., '" 
"'/ ~ 'x 
100 
I 
/ 
FIG. 9, Three dimensional diagram showing the distribution or 40 non-annelid spcQics on Axes 1, 2 and 3. 
A VCllcrllpis [Jullastra 0 Ophiothrix fragilis A1 Echil/ocardium flave,\'cens 
B Amphipholis squamata P Lucinoma borealis Bl Urothoe elegans 
C AmpeJisca diadema/ tenuicomis Q Nt/cllia tenuis Cl Echinocardium cOl'tiaNlm 
D ASferia,~ rubens R PllOl'Onis miilleri Dl Abra tenuis 
E Ericht-honius brasiliensis S Cultellus pellucidus El Spisula elliptica 
F PllOt/S pollex T Thyasira flexuosa Fl Ahra prismatica 
G Mya arenaria lJ Ophiura sp. (small) G1 Abl"G alba 
H Ceriantlws lloydi V Dosinia sp. Hl Bathyporeia elegans 
I Sagariia troglodytes W Venus stria(ula 11 Garf fervensis 
J PhOfis longicaudata X Ophiura albida 11 Ampe/isca typica 
K Ampelisca spinipes Y Acrocnida brachia(a Kl Bathyporeia lenuipes 
L Nunda nucleus Z A mpelisca brevicol"1l;,\' L1 Tellina tabula 
M Tublllllnlfs polY111orphlls Ml Nucula tuygida 
N My.reJla bidentata Nl o phillra texturata 
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'ABLE 2. Group I. Species found at ~ 14 stations (36% occurrence), and/or with a maximum density 
per m2), 
,peCles 
~emertini 
Tubulanus poiymorphus 
Annelida 
Amphal'ete acutifrons 
Aricidea minuta 
Caesicirrus neglectus 
Capitella capitata 
Clwetozone setosa 
Clymene affinis 
Eteone langa 
Eumida sanguinea 
Lanice conchilega 
Magelona mirabilis 
Mediomastus fragilis 
Melinna palmata 
Myriochele sp. 
Nephtys hombergii 
Notomastus latericeus 
Owenia fusiformis 
Poecilochaetus serpens 
Prionospio malmgreni 
Sealaplos armigel' 
Sigalion mathildae 
Spio filicornis 
Spiophanes bombyx 
Percent Mean 
occurrence density per 
rn2 (for all 
stations in 
the group) 
44 
51 
5 
64 
62 
95 
5 
51 
51 
67 
74 
39 
28 
82 
97 
41 
51 
18 
67 
49 
72 
82 
100 
5 
8 
2 
74 
15 
39 
4 
5 
19 
30 
63 
8 
4 
136 
56 
9 
8 
6 
75 
9 
9 
22 
52 
Maximum 
density 
per rn2 
30 
45 
80 
870 
155 
175 
125 
25 
180 
200 
325 
55 
55 
1150 
125 
60 
50 
90 
585 
65 
55 
80 
145 
Species 
Arthropoda 
Ampeliscll brevicomis 
Harpinia antennaria 
Jphinoe trispinosa 
Photis longicaudata 
Synchelidhllll maculaturn 
Ul'Othoe elegans 
Mollusca 
Abra alba 
Cultellus pellucidus 
Ensis ensis 
Mysella bidentata 
Natica alderi 
Nunda turgida 
Tellina fabula 
Thyasira flexuosa 
Venus striat'lila 
Phoronidea 
Phoronis millleri 
Ophiuroidea 
ACl'Ocnida bl'achiata 
Ophiul'a albida 
~ 10 individuals per station (50 
Percent Mean Maximum 
occurrence density per density 
64 
36 
28 
15 
49 
15 
100 
39 
41 
44 
36 
95 
100 
49 
69 
49 
62 
26 
m2 (for all per m2 
stations in 
the group) 
37 
12 
10 
3 
5 
4 
306 
5 
5 
5 
2 
224 
87 
36 
13 
9 
5 
5 
250 
100 
140 
55 
30 
105 
3225 
60 
60 
50 
10 
910 
235 
580 
70 
155 
20 
GO 
TABLE 4. Group III. Species found at ~ 5 stations (33% occurrence) and/or with a maximum density ~ 5 individuals per station (25 per m2). 
Species 
Nemertini 
Species w. 
Annelida 
Caesicirrus neglect·us 
Chaetozone setosa 
Cirratulus filiformi,.; 
Glycera iapidum 
Lumbrineris gracilis 
MecUomastus fragilis 
Microphthalmus similis 
MYl'iochele sp. 
Nephlys cil'l'Osa 
Nephlys hombergii 
Nephtys longosetosa 
Ophelia borealis 
Owenia fusiform is 
Pal'aonis lyra 
Pisione remota 
Polycirrus sp. 
Scoloplos armigel' 
Sigalion mathildae 
Spio sp. 
Spiophanes bombyx 
Travisia forbesii 
Percent 
occurrence 
40 
60 
67 
13 
20 
33 
47 
7 
40 
87 
67 
33 
40 
40 
33 
13 
87 
93 
7 
20 
53 
33 
Mean Maximum 
density per density 
m2 (for all per m2 
stations in 
the group) 
4 10 
5 10 
13 80 
2 25 
6 60 
7 50 
8 50 
2 30 
5 20 
18 60 
5 15 
3 20 
4 25 
3 10 
2 5 
2 30 
68 195 
13 150 
3 40 
15 130 
14 90 
9 60 
Species Percent Mean Maximum 
occurrence density per density 
m2 (for all per m2 
stations in 
the -group) 
Arthropoda 
Batityporeia elegans 53 7 30 
Bathyporeia tenuipes 13 3 40 
Diastylis bradyi 40 4 20 
Synchelidiwn maculatum 47 6 20 
Urothoe elegans 47 9 40 
Mollusca 
Abra alba 33 2 15 
Abra prismatica 40 5 20 
Corbula gibba 20 3 30 
Spisula elliptica 33 2 10 
Tellina tabula 47 9 40 
Echinoidea 
EchinocardiulIl cordatum 33 5 20 
39 
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TABLE 3. Group II. Species found at ~ 9 stations (39% occurrence) and/or with a maximum density 225 individuals per station (125/m2). 
Species Percent Mean Maximum Species Percent Mean Maximum 
occurrence density per density occurrence density per density 
m2 (for all per m2 m2 (for all per m2 
stations in stations in 
the group) the group) 
Anthozoa Alihropoda 
Cerianthus lloydi 78 13 35 A mpelisca diadenw/ tenuicomis 65 122 860 
Sagartia troglodyte.\' 61 9 35 A mpelisca spinipes 78 32 145 
Nemertini Anoplodactylus petiolatus 48 13 130 
Speoies p. 39 2 10 Balanus crenatus 35 72 550 
Tubulanus polymorph us 91 29 135 Corophium honeUi 30 14 205 
Annelida Ericltthonius brasiliensis 30 12 145 
A mplwrete acutifrOlU 78 23 65 Harpinia antennal'ia 70 35 200 
Caesicirrus rleglectus 74 100 670 i1,1elita obtusafa 44 12 125 
Capitella capitata 48 7 50 N ymplum ruhrum 61 11 50 
Call1lerielJa alata 87 40 130 Orchomellella nana 39 2 10 
Cirratuhl1,: cirratus 39 6 60 Pagllrlls bernhardus 39 4 15 
Cil'J'atllius filiformis 70 815 10440 Pilo/i,\' longicaudata 78 105 380 
Cirriformia tentaculata 65 39 405 Photis pollex 52 8 50 
Eteone flava 39 7 55 StellotlJOe marina 39 3 20 
Eteone longa 57 6 50 Tanaidacea sp. 52 8 50 
Ellmida sanguinea 61 12 75 UrotllOe elegans 65 139 2430 
E'usyllis blomstrandi 65 11 45 Moilusca 
Gattyana cirrosa 48 10 60 Abra alba 96 544 1645 
Glycera iapidulIl 48 9 65 Lucilloma borealis 70 6 15 
Gyptls capensis 48 5 20 Mya arenaria 78 27 115 
Harmothoe spinifera / extenllata 44 8 60 Mysella bidentata 91 61 250 
Lanice conchilega 87 218 1940 Natica alderi 57 7 25 
Lumbrinetis gracilis 78 13 50 Nucula nucleus 78 222 1115 
Malacoceros ciliata / girardi 48 12 50 Nucula turgida 44 27 205 
Mediomastus fragilis 100 334 1270 Thyarisa jlexllosa 87 25 200 
Meliltna cristata 39 7 40 Venerupis pulla,\·tra 44 9 70 
Myriochele sp. 83 42 290 Phoronidea 
Nephty.\' hombergii 70 17 60 Phoronis miilleri 48 9 55 
Nerds spp. 61 7 25 Ophiuroidea 
Notomastus latericeuiJ' 78 15 50 Ophiolhrix fragilis 39 13 130 
o phelina acuminata 48 7 25 
Owenfa fusiformis 83 32 135 
Peetinaria auricoma 48 3 15 
Pectil1aria koreni 52 5 30 
Peloseolex beneden; 57 92 620 
Ph%il minuta 91 32 110 
Ph.vlfodoce maclliata 61 16 85 
Phyliodoce mucosa 61 29 355 
Poeciloehactus serpens 48 3 20 
Polycirrus sp. 78 30 310 
Polydora eaulleryi 39 21 165 
Pomatoceros triquet'er 52 19 130 
PseudopoI-ydora pulchra 44 10 50 
Sabella ria spinulosa 13 8 160 
Scali bregma inflalum 87 35 125 
Scoloplos lltmiger 96 90 265 
Spio filicornis 78 38 130 
Sthenelais boa 70 13 70 
Tharrx marioni 39 4 30 
40 
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TABLE 5. Species ~ 50% ocourrence in a particular group and < 2J',)~ occurrence in the remaining groups (community group characterizing 
species). 
Group I. Sigalioll l1Iathildae 
Acrocnida brachiata 
Group II. Caulleriella alata 
Scali bregma inflatum 
Cerianthus lloydi 
Ampelisca '\'pinipes 
Mya arer/aria 
Nucula nucleus 
Cirtatulus filiform is 
Sthenelais boa 
Lucinoma borealis 
Cirriformia tentaculata 
Percent 
occurrence 
72 
62 
87 
87 
78 
78 
78 
78 
70 
70 
70 
65 
Percent 
occurrence 
and group 
where other-
wise most 
widespread 
7 III 
9 ][ 
15 
7 III 
13 III 
8 I 
absent elsewhcre 
7 Tn 
• 13 III 
8 I 
7 !II 
10 I 
Group IIT. 
Eusyllis blomstralldi 
Percent 
occurrence 
65 
A mpelisca diade!l1a I te1Juicorni~' 65 
Sagartia ('roglodytes 61 
Nereis spp. 61 
Phyllodoce maculata 61 
Nymphol1 rubrum 61 
Peloscolex benedeni 57 
Pomatoceros triquetel' 52 
Photis tenuicomis 52 
Tanaidacea sp. 52 
Nephl}'s cirrosa 87 
Bathypareia elegans 53 
TABLE 6. Widespread species with ~ 80% occurrence in one or marc groups1 and> 33% in at least one other group. 
Species Groups where Groups wherc Spcci·es Groups where 
occurrence OCiCurrence occurrence 
~80% 33-79% ~80% 
Tllbulanw' polYfllorphus II I scotop{as armiger 1lI. II 
Chaelo;:,olle setosa I III Spio filicornis I 
Lanice conchilega II I Spiop/zal/.es homhyx I 
Medio/IJ(/SlllS jragilis n Ill, A hra {Ilba I, 11 
M.-rriochele sp. II. I III Mysefla bidentata II 
NephfJs homhergii I II, 1Il NacuTa tUl'gida I 
Owel/ia fU'\'ifarmis 11 T. III Tellina fabula I 
Po{ycirl'lls sp. rn II Tlna.l'ira flexllos{l II 
TABLE R. Similarity c.oefficients between samples taken from the same station in 1971 and 1972. 
Percent 
occurrence 
and group 
where other-
wise most 
widespread 
10 I 
7 III 
8 I 
18 I 
8 I 
7 III 
10 I 
7 III 
8 III 
15 I 
15 J 
18 
Groups where 
occurrence 
33·79% 
I 
II 
III 
111 
I 
II 
III 
1 
Station Similarity Station Similarity 
D4 0.17 F12 0.45 
B6 0.34 D13 0.36 
G6 0.50 A14 0.22 
D8 0.53 .114 0.65 
CI0 0.57 Z15 0.35 
HlO 0.55 C15 0.24 
B12 0.20 
41 
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TABLE 9. Prominent animals in samples not fully identified (1972). 
Station 
2D3 
2C4 
2E4 
2D6 
2AW 
2BIO 
2DlO 
2Bll 
lC11 
2Dll 
2C12 
2D12 
2Z13 
2A13 
2B13 
2C13 
2U14 
2VI4 
2W14 
2XI4 
lY14 
ZZ14 
2B14 
2C14 
2Dl4 
2WI5 
2Y15 
2AI5 
2B15 
2D15 
lW16 
lX16 
lY16 
2Z16 
2A16 
Prominent fauna 
Nepll/ys, Notomastus, tubes (1 Lanice) 
Venus striatula, Cerebratulus/Micl'ura, Nephtys, Ensh', Tellhw lobI/la, tubes (?Lmlice) 
Lanice, Philine, Nephtys, Eumida 
Spisula, Nereis, Nephtys, Macropipus, tubes (? Lallke) 
Philine, tubes (? Lanke) 
Echinocardium, Tellina tabula, Nephtys 
Nephtys, tubes (?Lanice) 
Nephlys 
Tubes (? Lanice) 
Nephl)'s 
Nephtys 
Nucula, Macropipus, POIfIl/locero,\' 
Abra alba, Nucula, Sthenelais 
Abra alba, Nucula 
Nucuta, tubes (? Lanice) 
Echinocardium, Nephtys, Ophelia 
Nephlys, Melinna, Lumbrinel'is, Philine, Ophillra. Mya 
NephtYI>', Ampharete, Abra alba, Sagartia, Ampelisca, Thyasira, Pee/inaria 
Sthenelais, Owenia, Abra alba, Nucula 
Nephtys, Notamastus, Ahra alba, Mya, Nucula 
A bra alba, Ophiathrix 
Ophelia, Spionid, Actinian 
Ophelia, Nephtys, tubes (? Lanice) 
Nephtys 
Hydroids, Ascidian, Pycnagollum 
Abra alba, Cirl'ifarmia, Sthenelais, Nephlys, Venerupis, Mya 
Echinacardium, Nucula, Cerebratulus / Micl'Ura, Ebalia lumefacta 
Echinacardium 
Nephtys, Spisula 
Echinocardium 
Eubranchus, Glycera 
Ampelisca, Cerebratulus/Micrura, Nephtys, Melinna, Tellina tabula Glycera 
Sthenelais, Macrapipus, Cerebratulus/Micrura, Pagurus, Magelona, Nucula 
Scalap/as, GZycera, Nephtys, Nllcula, Nymphan 
TABLE 10. Faunal data per total sample and first tbree axis scores for the 1972 stations. 
Sample Species Individuals Diversities 
a Hill's 
2D4 21 99 8 4.5 
2BG 33 178 12 9.4 
2G6 55 547 15 4.9 
216* 65 516 20 
2DL* 61 712 15 
2D8 26 204 8 8.1 
lelO 22 158 7 5.7 
2HlO 73 913 18 10.7 
2V12* 63 362 23 
2BI2 81 1152 20 7.2 
2F12 52 117 22 15.3 
2DI3 40 91 27 18.7 
2AI4 75 557 23 13.8 
2J14 72 1007 18 7.5 
2U15' 21 37 20 
2V15' 47 144 25 
2X15' 29 61 20 
2Z15 72 268 31 26.4 
lel5 19 57 10 4.2 
2E17* 25 36 30 
2Z18* 30 66 20 
2G18* 19 59 10 
Axis scores 
I 2 3 
41 59 7 
17 41 26 
7 28 9 
40 68 8 
8 28 6 
7 31 22 
2 46 78 
18 32 4 
53 52 G 
50 65 0 
16 42 28 
37 63 52 
59 47 8 
35 40 2 
18 51 47 
39 46 7 
54 50 6 
46 49 8 
38 88 100 
17 55 64 
29 55 46 
29 63 65 
It must be remembered * Hill's diversity was not calculated for stations where only one grab lowering (O.lm2) was taken . 
that the species and individuals totals for these nine stations relate to this area, rather t'han the O.2m2 of the other 13 
st.ations. 
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TABLE 1 L Data sources and list of genera in feeding categories. 
DATA SOURCES. 
General: Blegvad (1914), Hardy (1959), Holme (1916a), Howard and Frey (1975), Hunt (1925), Mare (1942), Pearson 
(l971a), Rhoads (1974), Sanders (1956)1 Sanders et ai. (1962), Savilov (l957)~ Thorson (1966, 1971), Turpaeva (1957)1 Yonge 
(1949, 1954a and b), Zatespin (1970). 
Anthozoa: The latc Mr. D. Huxtable (pers. corum.), Buhr and Winter (1977), Stephenson (1928, 1935\ Tiffon (1975). 
Nell/atoda: Dr. A. R. Ward (pel's. corum.). 
t./ emertini: Gibson (1972), 
Annelida: Professor R. P. Dales, Dr. B. Healy, Professor O. Vah! (all pel'S. corum.)! Brinkhurst and Jamieson (1971), 
Buhr (1976), Clark (1962), Dales (1955, 1957, 1963), Day (1967a and b), Fordham (1925), Hartmann-Schroder (1971), Ocke!-
mann and Vahl (1970)1 Rasmussen (1973), Warwick and Price (1975),_ Watling (1975)l Whitlatch (1974), Wolff (1973), Ziegel-
me;r (1952, 1969). 
Crustacea: Professor J. L. Barnard, Dr. D. A. Jones, Dr. N. S. Jones, Dr. A. A. Myers (all pers. comlll.)~ Caine (1974), 
Denncll (1934), Dixon (1944\ Enequist (1949), Forsman (1938), Faxon (1936), Gerlach, Ekstr0111 and Eckardt (1976)l Hartnoll 
(1963)l Kanneworl-f (1965), Marshall and Orr (1960), Nicol (1932), Nicio!aisen and Kanneworff (1969\ Orton (1927), Pirlot 
(1932). 
Mollusca; Allen (1953), Graham (1955), Holme (l961b), lVlorton (1958), Pahlo (1969), Trevallion (1971), Turk (1973), 
Yonge and Thompson (1976), 
j:.:chinodennata: Buchanan (1966), Martens·en (1927), Nagabhushamim and Colman (1959), Roushdy and Hansen (1960), 
Vevcrs (1956), Woodley (1975), 
LIST OF GENERA IN FEEDING CATEGORIES (family names and higher taxa appertain to animals not identified 
beyond this level). 
DEPOSlT SWALLOWERS 
Polychaeta. 
Caesicirru.I' 
Capitella 
Capitellidae 
?Capit'Omastlls 
Sipunculoidea 
Phascolion 
Other 'Vermes' 
Indeterminate genus 
MICROVORES 
Anthozoa 
Me!rldiu11l 
Nematoda 
A doneholaill/US 
Polycha,eta 
Ampilare!e 
A111pharetida~ 
Aonides 
A,.icidea 
Call1lerieiIa 
Chaetozone 
Chone 
Cirratulidae 
Cirratuius 
Cirri/ornlia 
Diplocirrus 
Flabelligera 
Ostracoda 
Cylindroleheris 
Cirripedia 
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Clymene 
LeiocllOuc 
Maldanidae 
Med;om(/stw' 
Melalinhomoeus 
Jasmineira 
LOll;ee 
Laoniee 
Mageio/1a 
lYfalacoceros 
Melinna 
A1Yl'iochele 
Neoamphitrite 
Nicolea 
Owenia 
Parnonis 
Nicomache 
Notomastus 
Ophelia 
Ophelina 
Para/inhomoells 
Pectinaria 
Pis/a 
Poecilochal'fUs 
Polycirrlls 
Polydora 
Poma('ocel'Os 
Priol1ospio 
Pselldopoiydora 
Pygospio 
's'abelia 
Sahellaria 
Orbinla 
ScaliiJregl1l{l 
Sealoplos 
Travi.~ia 
Thoracostoma 
Sabellidae 
S'colelep;s 
Serpulidae 
Spio 
Spiollidae 
Spiophanes 
Stylaroide.I' 
Terebcllidae 
Terebellides 
Tharyx 
The/epus 
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TABLE ll-(contd.) 
Balanus 
Malacostraca 
Ampelisca 
Aora 
Bathyporeia 
Bodotria 
Cheirocratlfs 
Corophium 
Cumacea 
Gastropo.da 
Capulus 
Pelecypoda 
Abra 
A canthocardia 
Astarte 
Chlamys 
C ochlodesma 
Corbula 
Cultellus 
Phoronidea 
Piwl'onis 
Tuniaata 
Ascidiacea 
Verruca 
Diasf)'lis 
Erichl'llOnius 
EudOl'ella 
Elldorellopsi.l' 
lphinoe 
Megaluropus 
Megamp!/Oplis 
DOllax 
Dosinia 
Ensis 
Gari 
[,amellibranchia 
Lucinoma 
Mactra 
Delldrodoa 
CARNIVORES-SCAVENGERS 
Anthozoa 
Teeilia 
Nemertini 
Cerebrat'ulus I Micrura 
Polychada 
Aphroditidae 
A utolytus 
Eteone 
Eulalia 
Eumida 
Eusyllis 
Glycan 
Pl'lapuloic1ea 
Priapulus 
Copepoda 
Anonwlocera 
Malacostraca 
A mphilocus 
Corystes 
ElIl':vdice 
Pycnogonida 
A nopiodaciyllls 
Gastropoda 
Buccinum 
Eubranchus 
Asteroidea 
Asterias 
Vertebrata 
Nemertini 
Glycinde 
Goniada 
Halosydna 
liarlllotho(J 
LUlIlbrilleris 
Mystides 
Nephtys 
Eurynome 
Gnathia 
Lysianassa 
N),mp/lOn 
Natica 
Ammodytes Pholis 
HERBIVORES 
Nematoda 
Camacolaimus 
Deposit swallowersJMicrovores 
Oligoc'haeta 
Peloscolex Oligochaeta 
M alacostraea 
Harpinia 
Ec,hinodennata 
Echinocardium Leptosynapta 
Melita 
Microprotopw' 
Nototl'opis 
Perioculodc.I' 
Plloffs 
Pon/acrate.I' 
Porcellnna 
A10lltacufa 
Mya 
My,\'ella 
Mytilidae 
Nucula 
Parvfcardiu!1l 
Spisula 
Pelolloia 
Tublilanus 
Notocirrll,l' 
Pholoe 
Phyllodoce 
Pisiol1e 
(but see footnote, page 17) 
,s'calisetoslfs 
Siga/iol1-
Lysianassidac 
.Macropipus 
M cgalopa larva 
Pycnogonida 
Philine 
Teleostii 
Pserulocuma 
Siphonoecetes 
SynchelidiulIl 
Tanaidacea 
Unciola 
Urothoe 
Tellina 
Thracia 
Thyasira 
Vcnerupis 
Venus 
Sthellclais 
Syllis 
Ol'chomenella 
Stenol'/lOe 
PYCHOgOIlItrt1 
Scaphander 
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TABLE ll-(contd.) 
DEPOSIT SWALLOWERS/CARNIVORES-SCAVENGERS 
Malacostraca 
Hippomedon 
MICROVORES/CARNIVORES-SCA VENGERS 
Anthozoa 
Cel'ianthus 
Edwardsia 
Nematoda 
Enoplus 
Polychaeta 
Aphrodite 
Dorvillea 
Ephesia 
Eunice 
Malacostraca 
Anapagurus 
Caprellidae 
Crmtgon 
Opbiuroidea 
Acrocnida 
Amphipholis 
Peachia 
Oncholaimidae 
Exogone 
Gattyana 
Gyptis 
Hesionidae 
Gastrosaccus 
Hyas 
Macropodia 
Oph;othrix 
MICROVORES/HERBlVORES 
Polychaeta 
Microphthalmus 
CARNIVORES-SCA VENGERS/HERBlVORES 
Polyplacophora 
Lepidopleurus 
Sagartia 
Kefersteinia 
Lepidollotus 
Nereimyra 
Nerds 
Majidae 
Mysidae 
Pagurus 
Ophillro 
DEPOSIT SW ALLOWERS/MICROVORES/CARNIVORES-S CA VENGERS 
M,aJacostraoa 
Amphipoda 
Sagartiogeton 
Ophiodromus 
Sphaerosyllis 
SylIidia 
Palldalilla 
Pandalus 
Ophiuroidea 
TABLE 12. Means and standard deviations for the numerical scores of the main feeding groups within the three 
community groups from the dendrogram (O.2m2 stations only). 
Species per station Individuals per station 
Deposit Deposit 
Swallowers Microvores Carnivores Swallowers Microvores Carnivores 
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
Gp I 3.4 1.9 22.8 7.6 9.9 4.2 26.0 45.6 254.5 205.1 30.8 14.1 
Gp II 7.1 2.0 39.5 9.1 22.0 6.3 132.3 61.9 642.2 635.9 69.2 37.9 
Gp III 4.5 1.6 13.9 4.1 6.6 3.3 11.8 8.5 40.1 11.1 13.6 7.4 
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TABLE 13. 
Gp I 
Gp II 
Gp UT 
Means and standard deviations for the percentages of the main feeding groups within the three com-
munity groups from the dendrogram (O.2m2 stations only), 
SpeQies per station Individuals per station 
Deposit 
Swallowers Microvores Carnivores 
Deposit 
Swallowers Microvores Carnivores 
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
9.1 4.3 63.9 5.3 27.0 4.0 6.5 6.2 80.8 8.8 12.8 7.1 
10.7 3.0 '57.3 3.8 31.9 4.2 19.8 10.1 70.4 10.8 9.9 4.8 
19.1 7.4 55.1 8.0 25.6 8.9 17.0 9.2 61.6 9.0 20.8 10.0 
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APPENDIX 
Species were identified in 1971-73: before several up-to-date keys (e.g. most of the Linnean Society Synopses of the 
British fauna) were available. Not all taxa were included in the classification and ordination programmes, especially where 
identification was in doubt at the time. For the analyses several unidentified juvenile taxa were included with adults of the 
most appropriate species, as this is considered to be less inaccurate than treating such taxa separately. 
Authorities and keys 
Hydrozoa. 
Hincks, T. (1868). A history of British hydroid zoophyte,I'. Vol. I. Text. 338 pp. Vol. II, Plates. Van Yaarst, London. 
Nomenclature checked by Dr P. Cornelius. 
Anthozoa. 
The late Mr. D. Huxtable (pel's. comm.). 
Stephenson! T. A. (1928 and 1935). See bibliography. 
Nematoda. 
Dr. A. R. Ward (pers. comm.). 
Nemertini. 
Dr. R. Gibson (pel's. comm. for Tubulanus polymorphus). 
McIntosh, W. C. (1873-1900). A monograph of the British marine annelids. Vol. I. Nemertinea; and Po/ychaeta-Amphino-
midae to Sigalionidae. 444 pp. Ray Society, London. 
Polychaeta. 
Dr. R. A Eagle,_ Dr. J. D. George, Mr. J. P. Hartley, Dr. L. M. Warren (all pel's. comm.) . 
Arwidsson, 1. (1911). Sce bibliography. 
Clark, R. B. (1960). The fauna of the Clyde sea area. Polychaeta with keys to rhe British genera. 71 pp. Scottish Marine 
Biological Association, Millport. 
DaYI J. H. (1967a and b). See bibliography. 
Fauvel, P. (1923). Polychetes errantes. Faune Fr., 5, 1-488. Paris. 
Fauvel, P. (1927). Polychetes sedentaires. Faune Fr., 16, 1-494. Paris. 
Hartmann-Schroder, G. (1971). See bibliography. 
McIntosh, W. C. (1873-1900). See above (Nemertini). 
McIntosh! W. C. (1908-1910). A monograph of the British marine annelids. Vol. II. Polychaeta-Nepthydidae to Ariciidae. 
524 pp. Ray Society, London. 
MQIntosh,_ W. C, (1915). A monograph of the British marine annelids. Vol. Ill. Polychaeta-Opheliidae to Ammocharidae. 
368 pp. Ray Society, London. 
MCiIntosh~ W. C. (1922-1923). A monograph of the British marine annelids. Vol. IV. Polychaeta-Hermillidae to Serpulidae 
with additions to the British marine Polychaeta during the publication of the monograph. 538 pp. Ray Society, London. 
Southward, E. C. (1956). On some Polychaeta of the: Isle of Man. AnI!. Mag. nat. Hist., Ser. 12, 9,257-297. 
Tebble, N. (1952). On three new species of the genus Ophelia (Polychaeta) from British and adjacent waters. Ann. Mag. 
nat. Iiist., SeT. 12, 5, 553-571. 
Oligochaeta. 
Miss J. McCappin (pers. comm. for Peloscolex benedem). 
Ostracoda. 
Sal's,_ G. O. (1922). An account of the Crustacea of Norway. Vol. IX. Ostracoda. 277 pp. Bergen Museum. 
Copepoda. 
Dr. D. A. Jones (pers. comm.), with Dr. D. McGrath and Dr. A. Myers (Photis pollex). 
Cumacea. 
Jones, N. S. (1957). Cumacea. In Fiches d'identification du zooplanckton, ed. Fraser, J. H. and Hansen, V. K. Sheets 
71-76. 
Jsopoda. 
Dr. D. A. Jones (pel's. comm.). 
Amphipoda 
Dr. L. ]. Rees (pel's. comm.). 
Mysidacea. 
Nouvel, H. (1950). Mysidacea. In Fiches d'identification du zooplanckton, ed. Fraser, J. H. and Hansen, V. K. Sheets 18-27. 
Dec:apoda (Crustacea). 
Allen, J. A. (1967). Crustacea: Euphausiacea and Decapoda with an illu.I'trated key to the British species. 116 pp. Scottish 
Marine Biological Association, Millport. 
Pycnogonida. 
Bouvier, E. ~L. (1923). pycnogonides. Faune Fr., 7) 1-69. 
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Mollusca (General, marine species found here). 
Forbes, E. and Hanley! S. (1853a). A history of British Mollusca and their shells. Vol. I. Including the Tunicata, and the 
families of Lamellibranchiata as far as Cyprinidae. 486 pp. Van Voorst, London. 
Forhes, E. and Hanley, S. (1853b). A history of British Mollusca and their shells. Vol. II. Including the remaining families 
of bivalves, the Pteropoda, and the Gastropoda as far as Ianthinidae. 557 pp. Van Voorst, London. 
Forbes, E. and Hanley, S. (1853c). A history of British Mollusca and tlleir shells. Vol. III. Including the families of Gastro-
poda from Naitidae to Elysiadae. 616 pp. Van Voorst, London. 
Jeffreys) J. G. (1863). British Conchology. Vol. II. Marine shells, comprising the Brachiopoda, and Conchifera from the 
family of Anomiidae to that of Mactridae. 465 pp. Van Voorst, London. 
Jeffreys,_ J. G. (1865). British Conchology. Vol. III. Marine shells, comprising the remaining Conchitel'a, the Solenocollchia, 
and Gastropoda as tar as Littorina. 393 pp. Van Voorst, London. 
Jeffreys, J. G. (1867). British Conchology. Vol. IV. Marine shells, in continuation of the Gastropoda as far as the Bulla 
jamily. 467 pp. Van Voorst, London. 
Jeffreys, 1. G. (1869). British Conchology. Vol. V. Marine shells and naked Mollusca to the end of the Gastropoda, the 
Pteropoda, and Cephalopoda; with a supplement and other matler concluding the work. 258 pp. Van Voorst, London. 
Gastropoda. 
Mr. J. Peatfield (pers. comm.). 
Graham, A. (1971). British prosobranch and other operculate gastropod molluscs. Synopses of the British fauna No.2. 
112 pp. Linn-ean SOQiety of London. 
Lemche, H. (1948). Northern and Arctic tectibranch gastropods. 136 pp. Munksgaard, Copenhagen. 
Pelecypoda. 
Tcbble, N. (1966). British bivalve seashells. A handbook for identification. 212 pp. British Museum (Natural History). 
London. 
Phoronidea. 
Cori, C. L (1932). Phoronidea. Tierwelt Nord~ u. Ostsee, 7(2), 101-132. 
Polyzoa. 
Hincks, T. (1880). See bibliography. 
Echinodermata. 
Mortensen, T. (1927). See bibliography. 
Tunicata. 
Millar, R H (1970). British ascidians Tunicata: Ascidiacea. Synopses of the British fauna No.1. 92 pp. Linnean Socliety 
of London. 
General and introductory. 
Barrett, J. H. and Yonge, C. M. (1958). Collins pocket guide to the sea shore. 272 pp. Collins, London. 
Numbers of each species (doubled where single dip sample) from the' stations sampled (see Fig. Ib) i.e. per 0.2m2. Only 
stations are included for unquantifiable taxa. 
Phylum Porifera 
Porifera spp. 1971 Z13 A14 ]972 2A14 2V15 
Phylum Coelenterata 
Class Hydrozoa 
/1bietilltJria abietina (L.) 1971 Z13 
Abietinal'ia filicula (Ellis & Solander) 1971 Z14 A15 1972 2Z18 
Calicella syringa (L.) 197] H6 
Campanularia sp. 1972 2E17 
Campanular;a volubilis (L.) 197/ Z14 
Clytia hemisphaerica (L.) 1971 Z13 1972 2Z15 
Halecium beani (Johnston) 1971 A14 
Halecium halecinum (L.) 197.1 D8 Z13 A15 
Hydrallmania falcata (L.l 1971 06 C8 JlO Jl2 Z13 A13 Zl4 A14 A15 1972 2A14 
Hydroidea spp. 1971 P8 Cll Jl4 A15 
*Leuckartiara actana (Fleming) 1971 Jl2 1313 A14 B14 J14 Z15 115 1972 2A14 2Z15 
Lovenella clausa Loven 1972 2F12 
Nemerte.l'ia ant'ennina (1,.) 1971 A15 1972 2Z15 
Obeliaspp. 1971 06 AlO Cll Dll P12 J12 Z13 A13 A14 P14 Jt4 AI5 CI5 J15 1972 2D4 2B6 20L 208 
2V12 2B12 2J14 2V15 2X15 2Z15 2Z18 
* Epizoic on Nucula nucleus 
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Sertularella polyzonias (L.) 1971 A14 
Sertu[al'ia cupressina L. 1971 H6 F12 
Tubularia indivisa L. 1971 F6 F12 D14 1972 2D4 2DL 2114 
Class Anthozoa 
Cerianthus lloydi Gosse 1971 AS-l CIl-l C12-1 D12-1 JlZ-Z Z13-Z A13-Z B13-4 C13-S Z14-6 
A14-6 B14-2 ZIS-2 1972 216--4 2HlO-2 2V12-4 2BIZ-l 2D13-1 2A14-7 2VlS-22 2Z15-S 
2Z1S-Z 
Edwardsia callimorpha (Gosse) 1971 Cll-2 1972 2F12~1 2Z18-Z 
Metridium senile (L.) 1971 Z15-1 
Peachia hastata Gosse 1971 G4-1 IS-Z A6-1 E6-3 FS-l HS-l HI0"'-1 1972 ZG6-1 ZDS--Z 
Sagartia troglodytes (Price) 1971 BS-l CIZ-3 D12-1 FIZ-l Z13-7 A13-1 C13-3 ZI4-Z A14-6 (1 + 1) 
ZIS-1 AlS-l J15-Z 1972 ZHlO-l ZBIZ-3 2A14-3 2V15--2 (? + 2) 2Z1S-3 
Sagartiogeton undata (MUlleT) 1972 2VlS-2 
Teatia !elina (L.) 1971 CIl-I 
Virgularia mirabilis (MUller) 1971 F6 HID 1972 2DL 2HlO 2X15 
Phylum Nematohelminthes 
Adoncholaimus sp. 1972 2A14-8 
Camacolaimus sp. 1972 2A14-1 
Enoplus sp. 1971 A 13-1 1972 2A14-1 
MeMlinhomoeus sp. 1972 2A14-1 
Oncholaimidae sp. 1971 F4-2 
Paralinhomoeus ? donsi AUgen 1971 A13-1 
Thoracostoma sp. 1971 Z13-1 1972 2Z15-1 
Class Nematoda 
Phylum Nemertini 
Cerebratuilis/Micrura sp. 1971 D3-2 D4-1 F6-1 H6-1 FS-l J8-1 FlO-I HlD-2 FI2-Z A13-1 B13-1 
C13-1 B14-1 Z15-1 AlS-l 1972 2HID-l 2V12-2 2V15-2 
Nemertini sp. d/r (dark red; ?Lineus sp.) 1971 D12-3 Z14-1 A14-1 
Ncmertini sp. p (pink) 1971 Cll-l D12-1 F12-1 H12-1 A15-1 J1S-1 1972 2G6-1 2HI0-2 2VIZ-2 
2B12-1 2A14-1 2V15-2 2Z15-1 
Nemertini sp. u (unknown) 1971 D6-1 110-1 114-1 
Ncmertini sp. w (white) 1971 D3-1 G4-1 B6-1 E6-2 F6-1 BS-1 
Z13-1 C14-2 C15-2 J1S-1 1972 2B6-1 2DL-Z 2V12-24 
2Z1S-2 
HS-I JS-l DID-I HID-I CIl-1 
2D13-1 2U15-2 2Z1S-2 2E17-Z 
Tubulanus annulatus (Montagu) 1971 Z13-1 C13-1 D13-1 A14-3 B14-1 J14-1 JlS-1 1972 2HlO-I 2BIZ-1 
Tubulanus polymorphus (Renier) 1971 D3-1 E6--2 G6-Z H6-2 AS-l FS-2 AlO-2 BID-I C1D-1 F1D-3 
Cll-7 DIl-2 B12-4 CIZ-I0 DI2-S FIZ-6 H12·-4 Jl2-2 Z13-4 A13-2 B13-9 C13-l0 D13-2 
Zl4---7 A14-3 B14-5 H14-3 ZIS-3 AlS-3 JlS-2 1972 2G6-Z 216-6 2DL--4 2DS--4 2HID---4 
2V12-1O ZB12-27 ZF12-1 2D13-1 2A14-7 2J14~--2 2V15--4 ZX1S-Z 
Phylum Anne Ii da 
Class Polychaeta 
Amphafete aculi!rons (Grube) 1971 G4-2 15-Z A6-1 B6··-1 D6-1 E6·-3 F6-1 G6-9 H6-3 AS--4 BS-8 
FS-S HS-3 JS-8 HID-3 JlD-2 B12-1 C12-3 D12-S F12-1 Jl2-13 Z13-3 A13-S B13-7 C13-9 
Z14-10 A14--4 B14--4 H14-1 Jl4-10 Z15-7 A1S--4 J1S---<5 1972 ZG6-1 Z16--4 2DL-6 ZHID-l 
2B12-3 ZAl4---6 2J14-2 
Ampharetidae sp. 1971 E6-1 F6-1 G6-3 Z15-2 
Aonides oxycephala (Sars) 1972 2AI4-1 
Am/ides paucibranchiata Southern 1971 D12-1 Bl4-2 H14-1 B15-1 1972 2D13-1 2Z18-2 
Aphrodite aeuleata (L.) 1971 FS-l H1D-2 C13-1 J1S-2 1972 2HID-l 
Aphroditidae spp. 1971 H6-1 D12-1 Jl2-2 C13-1 J14-1 ZIS-1 1972 2V12-2 2B12-4 2J14-1 2Z1S-3 
Arieidea minuta Southward 1971 F12-2 BI4-2 1972 216-1S 2DL-4 2V12--4 ZB12-1 2FIZ-16 2UlS-Z 
ZV15--4 2Z15-1 2Z1S-2 2G1S-2 
Autolytus sp. 1971 Z13-11 A13~1 Z14-1 A14-4 1972 2V12-2 ZB12-1 2J14-4 2V15-Z 2XlS--6 
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*Caesic;rrus neglectus Arwidsson 1971 D3-2 F4-2 15-6 A6--1 B6-2 C6-1 D6-1 E6-17 F6-12 G6-32 
H6-2 AS-2Z B8-1 DS-l FS-59 HS-23 JS-8 HIO-171 110-2 CIl-4 B12-1 112-30 Z13-1 
A13-1 B13-13 C13-2 D13-1 Z14-S A14-14 B14-3 F14-Z Hl4-·-5 J14-105 ZI5-17 A15-7 C1S-1 
DIS-I Jl5-134 1972 2B6-1 2G6-16 216-10 2DL-24 ZDS-1Z ZHIO-174 2F1Z-1 2D13-2 2Al4---11 
2J14-97 2Z1S-7 2C15-1 2E17-2 2Z1S-Z 2GlS-2 
Capitella capitala (Fabricius) 1971 D3-4 D4-2 E4-1 F4-1 G4-4 H4-2 
F6-1 G6-9 H6--3 AS-Z A1D-23 BlO-l F1D-7 HIO·--·1 B11-1 
Z13-2 B14-1 H14-2 A15-3 Jl5--3 1972 2D4-1 2G6-1 Z16-1O 
2Z15-3 
15-1 A6-2 B6-4 D6-1 E6--4 
C12-1 D12-1 F12-6 H12-31 
2H10-1 ZV12-2 2B12-3 2Al4---2 
Capitellidae sp. 1971 C4-1 H14-] D15--1 
?Capilon1astus millimus (Langerhans) 1971 D6-J 1972 2Z1S-1 
Caulleriella alata (Southern) 1971 H6---1 F8-1 AlO-l FlO-l Cll--4 C12-2 
A13-14 B13-8 C13-26 Z14-19 A14-17 B14-1O D14-1 Z15-10 
2HID-3 2V12-12 2BIZ--13 2F12-4 2D13-1 2A14-2 2J14-1 2U15-2 
Caullericlla ? caput-esocis (Saint-Joseph) 179.1 B12-1 ZIS-1 
Caulleriella killaricllsis (Southern) 1971 D 12-1 
Caulleriella sp. 1971 F8-1 D12-J 
Caulleriella zetlandica (McIntosh) 1971 Zl4-1 Z15-3 
D12-S F12-6 J12--4 
A15---<5 Jl5-2 1972 
2V1S--2 ZX1S-2 
Z13---<5 
216-12 
Clwetozone setosa Southem 1971 C4-2 D4-5 E4-1 F4--3 G4-19 H4-18 15-21 A6-5 B6-2 C6-·-35 
D6-9 E6-4 F6--4 G6-S H6-21 AS-3 BS-IS CS-5 DS-3 PS-l HS-2 J8-1 AID-S BI0-19 
C10-7 D1D-13 P1D-7 HID-I J10-2 Bll-3 Cll-4 F12-22 H12-16 D13-1 Z14-2 B14-3 HI4-2 
A15-Il B15-3 C1S-1 J1S-Z 1972 2B6-3 2G6-·6 216-6 ZDL-S 2DS-1O 2ClO-3 2HlO-l 2B12-Z 
2F12··-13 2D13--4 ZU15-4 2V15-2 2C1S-2 2E17-2 2ZIS-16 2G1S-2 
Chane sp. 1971 Jl4-1 1972 2DL-2 2HI0-l 2X15-2 
Cirratu1idae spp. 1971 H4-2 BS-l JS-Z AlO-1 BI0-·1 Hlo-··-3 Cl1-1 B12-1 D12-1 H12-1 Z13-1 
C13-1 D14-1 Z15-2 A15--4 1972 2G6-1 2HID-1 2B12-··2 2D13--1 2A14-2 
Cirratulus cirratus (Milller) 1971 BI2--3 D12-3 Z13-12 A13-3 B13-2 C13-1 Z14-2 1972 2G6--1 2A14-1 
ZZlS-1 
Citratulus [iliformts Keferstein 1971 nO-I Cll-t B12-1 C12-6 D12-2 F12-5 H12-1 I12-22 Z13-9 A13-2 
B13-12 C13-23 D13-5 Z14-1479 AI4---Z08S B14-94 ZlS-1 J15-1 1972 ZHID-l 2V12-6 2B12--4 
2D13-1 
Cirriformia (Audauinia) ? filigera (Delle Chiaje) 1971 Z13---t A13-1 
Cirriformia (Audouinfa) tentaculata (Montagu) 1971 Cll-l C12-8 D12-18 H12-1 A13-3 B13-5 C13-13 
Z14-6 A14-1 B14-5 Z15-10 1972 216-lZ 2D8-1 2HlO-l ZV12-6 2B12-81 2F12-2 2A14-7 2J14---1 
2X 15--4 2Z 15--4 
Clvmene offini,,· Sars 1971 HI 0-7 J12-4 Jl4-6 Z15-1 JI5~--21 1972 2DL-16 2H1D-25 2A14-2 2J14-1O 
Diplocirl'us glaucus Haase 1971 G6--~1 F8-1 HIo-l C13-1 1972 2G6-3 2HlO-2 2J14-1 2Z1S-1 
Don/illea (StGul'ocephaius) kefer.\'teil1i (McIntosh) 1971 C13-1 1972 2I6-8 2V12-8 2B12-3 2A14-1 
Ephesia gracilis Rathke 1972 2A14-1 
Eteone !lava (Fabricius) 1971 AlO--·1 HID-I llD-1 A13-·1 BI3-·~6 C13-1 Z14-11 A14-4 Z15-Z 1972 
2DL-2 2HIO-1 ZV12-2 2B1Z-2 2F12-1 2Z1S--1 
Eteone foliosa Quatrefages 1971 F4--1 04--2 H4-1 A6---1 C6-1 E6-J F6--1 G6-1 BIO-l FID-l 012-1 
B13-1 D13-1 J1S-1 1972 ZDS-l 
Eteolle longa (Fabricius) 1971 C4-Z F4--4 G4-2 H4-·1 A6-1 B6-1 C6-1 D6-3 F6-1 G6-5 AS·-3 
BS-Z A1D-2 BI0-3 C1D-3 HlO-1 Bll-1 Cll-1 Bl2-1 Hl2-2 I1Z-1 Z13-1 A 13-2 C13-3 
H14-1 J14-2 Z15-1 A1S-2 B15-1 1972 2CI0-1 2HIO-3 2V1Z-2 2B12-1 2D13-2 2J14-10 
Rtfone sp. 1971 B14-1 F14-2 Jl5-1 1972 Z16-2 2F12-1 
Eulalia macrocel'os (Grube) 1971 A13-J A14-1 
Eulalia sp. 1972 2A14--1 
Eumida (Eulalia) sanguinea (Oersted) 1971 E4-1 F4-24 G4-17 H4-2 15-2 A6-25 B6-10 C6-36 D6-2 
E6-9 F6-1 HS-l JS-2 A1D-Z HID-l Cll-1 D12-3 F12-3 HI2--1 J12-3 A13-1 B13-1 C13-6 
Z14-4 A14-4 C14-2 H14-4 Jl4-Z A15-2 J15--4 1972 2G6-1 216-S 2DL-S 2HID-2 2B12-15 
2V15-2 2Z18-2 
Eunice Itarassii Audouin & Milne-Edwards .197.1 A14-1 A1S-1 
Eusyl/is blomstrandi Malmgren 1971 D6-1 HID-I F12-2 Jl2-1 Z13-5 A13-9 B13-3 C13-1 D13-1 ZI4---4 
AI4-S BI4-1 HI4---1 AlS-S J1S-1 1972 216-2 2V12-2 2B12-7 2J14-2 2Z15-3 
Exogone gemmifera (pagenstecher) 1971 J14--t A15-1 
Exogone hebes (Webster & Benedict) 1972 216-6 2HI0-2 2V12-2 2F12-1 2C15-t 
Flabelligera affinis Sars 1972 2A14-1 
Gattyana cirrosa (Pallas) 1971 A13-12 B13-5 Z14-S A14-5 BI4-Z AlS--4 JlS-3 1972 2DL-2 2A14-1 
2J14-1 .2VI5-2 .2Z15-3 
Glycera convoluta Keferstein 1971 HID-I JlD-l B13-1 JlS-1 1972 2V12-2 2V15-6 
Glycera lapidum Quatrefages 1971 Dll-2 C12-2 H12-1 Z13-7 A13-13 B13--4 C13-3 Z14-4 A14-1 
Jl14-2 D14---2 FI4-12 1972 2I6,.,.-2 2B12-2 2ZIS-1 2Z1S-4 
Glyeinde nordmann; (Malmgren) 1971 G4-1 F6-1 06-1 8S-2 F8-2 H8-3 JS-2 B12-1 C12-1 D12-2 
F12-1 H12-2 Jl2-1 A13-1 C13-2 HI4-3 Jl4-1 A15-1 1972 2G6-1 2DL-2 2HID-1 2D13-1 
*Euclymene oerstedi (Claparede) 
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Goniada maculata Oersted 1971 F4-1 G6-1 AS-l F8 ~-l FID--Z Cll-l F12-1 B13-1 ZlS-1 A15-1 
1972 2G6-2 2F12-1 2V15-6 
GyP!!s (Oxydromus) capens!s (Day) B\2-2 C12-2 D12-1 F12-1 Z14-2 A14-2 B14-1 H14-1 AI5-1 1972 
2HI0--1 2V12-4 2B12-3 2F12-1 ZDI3-1 2A14-2 2Jl4-3 2Z15-1 
Gypt!s sp, 1971 AI3-1 
flalosydna gelatinosQ (Sars) 1972 2Jt4-1 
Harmothoe imbricata (L.) 1971 15-1 BU-I 
Harmothoe Ijul1gmani (Malmgren) 1971 C6-1 J15-1 
}farmothoe lunulata (Delle Chiaje) 1971 G4--1 15-1 A6-i E6-1 G6-1 CI3-Z A14-1 Z15-2 Jl5-1 1972 
ZH1()--1 2A14-1 2Jl4-1 
Hannotlwe sp. 1972 2V15-2 2XlS-2 
liannothoe spinfera/extenuata 1971 AIO---l 112-1 Z13-3 A13-3 B13-2 C13-5 Z14-4 A14-12 Z15-3 
A15-2 1972 ZJl4-1 
Hesionidae sp. 1972 216-2 
Hydl'oides no/'vegica Gunnerus 1971 C13-1 
Jasmineira elegans Saint~Joseph 1971 Z13-1 A13-1 B13,,-l 
Kefersteinia cirrata (Keferstein) 1971 Z13-1 A13-4 Z14-t A14-1 
Lan;ce conchi/ega (Pallas) 1971 D3-16 C4--4 D4-3 E4-2 F4-5 G4-15 H4-13 15-16 A6-6 B6-5 C6-4 
D6-10 E6-IS F6-9 H6-4 AS-I BS-I CS-2 FS-I JS-1 HI()--7 BlI-4 ClI-19 DlI-1 CI2-1 
Jl2-1 Z13-5 AI3-9 BI3-30 CI3-38 DI3-3 Z14-?3 A14-5 B14-4 H14-3 Jl4-S Z15-1S AI5-51 
J15-168 1972 2D4-13 ZB6-Z9 2G6-S 216-166 2DL-42 2D8-8 ZHlO-40 2V12-36 2B12-3SS ZJl4-14 
2V15-14 2X15-Z 2Z15-Z3 
Laonice cirrata (Sal's) 1971 Z13~2 A13-1 
Lelochone johnstoni SaintaJoseph 1971 J15-1 1972 2DL-12 2114--5 
Lepido/lmus clava (Montagu) 1972 206-1 
Lepidonotus squamatus (L.) 1971 Z13-1 Z15-1 1972 2V12-2 
Lumbrilleris gracilis Ehlers 1971 15-1 H6-1 C11-2 FI2-·1 112-2 B13-2 C13-1 Z14-3 A14-3 B14-1 
H14-2 Jl4-4 Z15-3 A1S-2 Bl5-2 Jl5-4 1972 2G6-1 2HIO-3 2Vl2-10 2B12-2 ZD13-2 2A14-3 
2J14-8 2U15-4 2V15-4 2X 1 5-2 ZZ15-4 2EI7-4 2ZIS-10 
Lumb-rineri .... latreilli (Audouin & Milne~Edwards) 1972 2B12-1 
Magelona mirabilis (Johnston) 1971 D3-1 C4-1 D4--6 E4-5 
C6-27 D6-3 H6-1 BS-8 CS-15 DS-S FS-l JS-9 
J10-3 BII-3 CII-I DII-1 H\2-1 1972 2D4-1 2B6-5 
ZGJ8.-2 
F4-23 
AI()--12 
ZG6-1 
G4-26 H4-29 15-9 A6-<5 B6-8 
B 1()--63 C10-6Z DI0-47 FIO-65 
2D8-1I 2CIO-35 2Z15-1 2E17-Z 
Malacoceros (Sealelepis) ciliata/girard! 1971 Z13-IO Al3-IO B13-7 C13-3 
1972 216-2 2B12-7 2Z15--1 
Z14-5 A14-5 Z15-5 A15-2 
Maldanidao sp. }971 H6-3 
Mediomastus fragtUs Rasmussen 1971 E6-2 P6---1 06-8 H6-11 A8-1 BS-l FS-I AlO-1 HIO-l 
B12-16 C12-59 D12-52 F12-10 H12-7 J12-Z0 ZI3-S6 Al3-53 Bl3-100 C13-153 
Z14-138 A14-97 Bl4-71 C14-2 F14-1 HI4--S J14-1O Z15-44 A15-44 B15-1 CI5-1 
1972 ZG6-1 216--56 2DL-2 2H10-7 2V12-254 2B12-Z3 2F12-4 2DI3-10 2A14-90 
ZUI5-4 2V15-42 2X15-S 2Z15-IS 
C11-Z0 
DI3-5 
J1S-45 
ZJl4-45 
MeUnna cr;stata (Sars) 1971 Jl2--6 Z13-5 A13-S B13--A Z14-1 A14-1 B14-1 1972 2V12-2 2A14-Z 
Melinna palmata Grube 1971 E6-1 G6-2 H6-1 AS-II BS-1 FS-I H1()--2 F12-1 AI3-2 BI3-IO 
C13-1 Zl4--3 B14-1 1972 2G6-6 2DL-S 2HI0--5 2F12-1 ZAI4-1 ZJl4-1 
ivficrophthalmus similis Bobrezky 1971 ClS--6 
Myriochele sp, 1971 E4-6 F4--9 G4-23 H4-3 15-9 A6-1 C6-4 D6---5 E6-35 F6-32 G6-SI H6-4S 
AS-67 B8-17 CS-I DS-3 FS-S HS-52 JS-93 810--1 CIO-1 FIO-20 H10-S2 JlO-53 CII-S 
DlJ-3 DIZ-I F12-3 H\2-1 J12-27 Z13-1 BI3-1 C13-2 Z14-1 Al4--3 B14-2 Jl4-1 Z15-1 
A15-7 Jl5-1 1972 2B6-2 2G6-230 216-36 ZDL-770 2DS-27 2CIO-1 2HI()--143 2V12-5S 2F12-Z 
ZDI3-1 2A14-4 ZJl4--IO ZU15-4 2V15-24 2X15-2 2Z15-6 2E17-2 2Z1S-4 2G1S-2 
MY.l'tides limbata Saint~Joseph 1971 F4-1 
Neoamphitl'ite figulus Dalyell 1971 D12-1 1972 2DL-2 
Nephtys caeca (Fabricius) 1971 H6-1 Cl()--I Hl4--1 J14-2 A15-1 1972 ZG6-1 216-2 2DL-2 ZB12-5 
2X15-2 
Nephtys ciliata (Muller) 1971 
Nephtys ciJ'tosa Ehlers 1971 
F14-3 Z15-1 B15-4 
ZG1S-4 
C\2-1 Jl2-3 ZI3-3 Z14-4 
H6-1 AS-3 B1()--S CIO-S 
C15-2 D15-1 19722C10--2S 
AI4--9 ZI5-Z A15-1 1972 2A14-1 
DI()--6 BlI-S DII-2 B\2-1 DI3-1 BI4-Z 
2D13-12 2U15-2 2CIS-6 ZEI7-6 ZZIS-4 
Nephtys hombergii Savigny 1971 D3-ZI C4--S D4-15 E4-5 F4-11 G4-1I H4-14 15-10 A6-15 B6-,7 
C6-14 D6-10 E6-13 F6-20 G6-10 H6-6 AS-7 BS-6 CS-15 DS-13 FS-<5 HS-IO JS-lI 
Al()--4 BIO-3 Dl()--I FI()--16 HI()--25 JlO-3 ClI-7 DlI-l B12-2 D12-1 F1()--1O H12-14 Jl2-2 
AI3-1 B\3-1 BI4--3 F14-1 H14-2 J14--10 Z15-<5 A15-6 C15-1 J15-11 1972 2D4-9 2B6-3 
206-3 2DL-2 2DS-1 2H10-13 2B12-1 2F12-1 ZII4-9 2V15-2 2Z15-3 2ZIS-2 2GIS-2 
Nephtys longosetosa (Oersted) 1971 E4-3 AS-3 BS-3 HS-l AI()--Z BI0--2 CI0--5 HI0-4 CII-I BII-l 
i1l2-1 JlZ-':Z F14-1 H14-1 J14-1 A15-1 B15-4 DIS-I J15-1 1972 216-2 2CI0--1 2F12-2 
2DI3~1 
Nephtys sp, 1971 B6~1 Al()--11l5-1 
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Nephtys sp, (juv,) 1971 D4-7 E4--1 F4--6 G4-2 H4-1 86-4 D6-1 G6-5 H6-Z AS--5 BS-5 FS-8 
AIO-4 B1()--10 Cl()--6 DI()--2 BlI-2 ClI-1 Dll-6 B12-1 HIZ-2 Jl2-1 CI3-2 D13-1 B14-3 
D14-1 HI4--1 Jl4-1 C15-2 J15--1 1972 2G6-3 ZHIO-3 2F12-1 2DI3-1 2Z15-2 2C15-1 
Nereimyra punctata (Muller) 1971 D12-?1 B13-1 A14-1 
Nerds sp, (juv,) 1971 AI3-1 C13-1 1972 2DL-2 2AI4--1 
Nerds spp,' 1971 D6-1 F6-1 G6-1 BS-l HS-I J8-1 HlO-1 B12-J Dl2-5 Z13-2 BI3-2 D13-1 
Z14-4 A14-4 Jl4-1 ZIS-3 A15-3 1972 2B12-2 2A14-1 2J14-1 
Nicolea venustula (Montagu) 1971 A13-1 1972 2A14-3 
Nicomache maculata Arwidsson 1971 HS-2 JS-l 110-1 J12-1 H14-1 114-13 115-7 1972 2Jl4-4 2C15-1 
Notocirrus scoticus (McIntosh) 1971 Hl4--2 11S-1 
No{Omastus latericius Sars 1971 D3-S D4-7 F4-2 G4-1 A6-2 B6--1 E6-1 F6-2 H6-2 AS-12 BS-3 
FS-I AI()--2 HlO-2 JlO-1 Cll--l B\2-8 Cl2-10 D12-6 F12-Z H12-1 J1Z-3 B13-3 C13-S 
Zl4---6 A14-2 B14-2 Jl4-5 Z15-3 AI5--1 J15-1 1972 2D4-1 2V12-Z 2B12-2 2DI3-1 2A14-3 
2Z15-1 2EI7-2 
Ophelia borealis Quatrefages 1971 Dlt-l FI4-S BIS-: C1S-l DlS-2 1972 2ClS-1 
Ophelina acuminata Oersted 1971 I-JlO-l A13-t B13-S C13-1 D13-3 BI4-S 114-1 ZlS-S A1S-3 J1S-3 
1972 ZV1Z-2 2J14-4 2Z15-J 
Ophiodromus flexuosus (Delle Chiaje) 1971 E6-1 FS-l A14-1 
Orbinia (Aricea) cllvieri (Audouin & Milne-Edwards) J971 D14-2 F14-1 D15-2 
OlVenia lusiformis (Delle Chiajc) J971 15-S H4-7 C6-1 E6-1 P6-2 G6-3 H6-3 AS-3 BS-l F8-3 
HS-3 JS-I HI()--I J\()--Z BIl-l BI2-J F12-3 H12-1 JlZ-2 ZI3-5 AI3-6 C13-3 DI3-1 Z14-9 
A!4-6 B14-2 Jl4-7 ZlS-15 A15-2S B15-1 D15-1 Jl5-16 1972 2B6-Z 2G6-5 216-2 2DL-4 
2HlO-IO ZV1Z-S 2BI2-\3 ZFI2-Z 2D13-Z 2A14-3 2J14-1 ZV15-4 ZZ15-5 2E17-2 
Paraonis lyra Southern 1971 D13-1 D14-t F14-1 ClS-l 1972 2ClS-l 
Pectinaria auricoma (Muller) 1971 AS-l AlO-l C12-1 D12-2 112-3 B13-1 D13-1 A14-1 114-2 ZIS-1 
J15-1 1972 2V12-2 2J14-1 
Pectinaria koreni (Malmgren) 1971 D3-1 G4--1 15-2 B6-1 E6-1 BS-l FS-l AIO---6 C12-2 D12-3 
B13-2 DI3-1 Z14-1 J14-2 Z15-2 A15-1 J15--2 1972 ZG6-1 2B12-1 2F12-1 ZJl4-1 2V15-6 
2X15-S ZZ15-2 
Ph aloe m;nI"" (Fabricius) 1971 E6-2 G6-2 H6-1 FS-I Hl0-3 B\2-1 C12--4 D12-1 1\2-1 Z13-9 
AI3-6 BI3-7 C13-ll Z14-6 A14-9 BI4--Z Z15-1 AI 5-2 J15-1 1972 2G6-1 Z16-6 2DL-4 
2DS-3 2H10-3 2V12-10 2BIZ-22 ZF12-2 ZA14-16 2J14-20 2V15-4 2Z15-6 2ZIS-2 
'Phyllodoce (Anaitides) maculata (L) 1971 CIl-6 DIl-1 Z13-3 BI3-5 CI3-7 Z14-2 A14-2 BI4--1 Z15-2 
A15-7 J15-17 1972 2B6-1 2G6-2 216-10 2DL-2 ZH1()--1 2B1Z-6 2V15-2 2Z15-2 
*Phyllot!oce (Anaitides) mucosa Oersted 1971 D3-3 F4-1 1S-6 C6-2 E6-5 06-5 AS---4 FS-l JS-3 
HlO-l C12-1 J12-2 B13-4 C13-4 D13-1 Z14-1 B14-1 Z15-4 J15-20 1972 ZD4-4 2B6-3 
2G6-3 216-4 2V12-4 ZB12-10 2A14-5 2J1 4-7 1 2V15-2 ZCI5-1 
Phyliodoce sp, w (white) 1971 C6-2 BS-l HlO-l D15-1 1972 216-Z 2EI7-2 
Phyllodoce sp, rib (red/brown) 1971 CIl-2 
Phyllodocidae spp, 1971 G4-2 H4-1 F6-1 G6-1 J8---1 A 10-1 FIO-l BlI-l CI2-2 D15-1 1972 
2E17-Z 
Pisione (Praegeria) remota (Southern) 1971 Dl1-1 C15-6 
Pista cristata (MUller) 1972 216-2 
Poecilochaetus serpens AIlcn 1971 AlO-l HlO-6 Cl1-1 DI2--1 F12-1S H12-7 C13-1 Z14-1 A14-1 
Hl4-4 Jl4-1 ZlS-1 A15-1 J15-4 1972 2DL-2 2H10--2 2B12-2 2F12-6 2D13-1 ZJl4-1 
Polyeirru, sp, 1971 H6-3 H10-2 ClI-6Z DIl-17 CI2-1 F12-2 J12-1 Z13-5 A13-l1 BI3-6 
D13-39 Z14-?4 AI4--1 B14-ll C14-36 D14-30 F14-3S Z15-3 A15-1 B15-6 C15-19 
J15-1 1972 Z16-1O 2Hl()--1 ZV12-2 2B12-1 ZF12-1 2D13-5 2A14-6 ZJ14-3 ZC15-3 
CI3-S 
D15-4 
2E17-Z 
2ZIS-2 2GIS-2 
Polydora cauliery; Mesnil 1971 ZI3-12 A13--7 BI3-7 CI3-17 Z14-33 AI4--15 Z15-1 1972 2B12-1 2DI3-1 
2A14-4 
Polydora ciliata (Johnston) 1971 Z13-10 
Pomatoceros triqueter (L) 1971 CI2-1 DI2-3 J12-S ZI3-9 A13-Z CI3-2 Z14-7 J14-1 1972 216-S 
2HIO-l 2V12-4 2B12-26 2D13-1 2A14-15 
Prionospio malmgreni Claparede 1971 D3-3 D4-3 E4-3 F4-4 G4-2 C6-2 D6-2 E6-60 F6---49 G6-74 
H6-4 AS-7 BS-14 DS-l FS-52 HS-4 JS-7 A 10-1 FIO-13 HI()--37 JI()--2 D12-4 F12-67 
H12-117 J12-3 J14--2 J15-1 1972 2G6-IS Z16-4 2DL-Z 2DS-S 2Hl()--17 2V12-2 2F12-IS 2J14-4 
2V15-2 
Pseudopolvdara pulchra (Carazzi) 1971 G4-3 15-1 G6-1 ZI3-Z AI3-2 BI3-Z Z14-9 A14-10 B14-2 Z15-7 
Jl5-9 1972 2D4-1 2B6-Z 216-2 2DL-6 2HIO-6 2J14-2 
Pygospio elegans (Claparede) 1971 D3-2 
Sabella pen;cUlus L 1971 JlZ-1 J14-1 1972 2V1S-2 2Z15-1 
Sabellaria spinuiosa Leuckart 1971 B12-1 112-32 Z13-S 
Sabellidae spp, 1971 FS-I B12-1 D\2-1 A14-1 
* N. pelagica L. with N. longissima' Johnston 
* computed together, as Phyllodoce spp. 
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Scalibregma in/latum Rathke 1971 Cll-l C12-4 D12-2 F12-1 Z13·--7 A13-4 B13-16 C13-12 Z14-18 
AI4-13 B13-3 D14-1 ZIS-2S AlS-l JlS-2 1972 2V2--16 2B12-1 2AI4--3 2Jl4-22 2VlS-S 
2XlS-4 2Z1S-1 
Scal'isetosus pellucidus (Ehlers) 1971 Z14-1 1972 2A14-t 2114··--1 
Scole/epis (Nerine) sp. 1971 BI0-2 Bl1-7 1972 2CI0-3 2E17-2 
Scolelepis squamata (MUller) 1971 Dl1-1 
Scoloplos armiger (Muller) 1971 D3-6 D4-13 E4-1 H4-1 A6-9 B6-2 H6-1 AS-S BS-2 ]S-1 AIo-S 
BI0-2 CIO-l FIO-l B11-1 Cl1-3 Dl1-2 B12-11 C12-53 Dl2-30 F12-1 Jl2-14 Z13-1O A13-13 
B13-2S C13-49 D13-7 Z14-41 AI4-1S B14-28 C14-2 DI4-S F14-7 HI4-2 Jl4-12 ZIS-10 
AlS-3 BIS-3 C1S-2 DlS-7 JlS-6 1972 2B6-6 216-S 2DL-4 2HI0-1 2V12-IS 2B12-1S 2F12-2 
2D13-4 2A14-43 2Jl4--1 2Z1S-2 2CIS-S 2E17-2 2Z18- -24 2GIS-30 
Serpulidae sp. 1971 I14-1 
Sigalion mathildae Audouin & Milne~Edwards 1971 D3-11 C4-1 D4---1 E4-2 F4-2 G4-2 H4--4 15-2 A6--3 
86-4 C6-2 E6-1 G6--1 H6-2 AS-S B8-2 DS-J FS- 1 JS-2 BIO-I CIo-l DlO-l FIo--2 
1972 2B6-1 2G6-S 2DL-4 2DS-3 2CIo-J 2F12-4 2E17-S 
Sphaerosyllis. bulbosa South em 1971 Z13-1 1972 2B12-?1 
Spio filicomis (Muller) 1971 C4-9 D4-4 E4-2 F4-10 G4--J H4-16 15-5 A6--2 C6-4 D6-1 E6-14 
F6-6 G6-S H6-3 A8-1 B8-2 C8-J FS-2 J8-4 AlD--6 BI0-5 Cl0--4 DIo-l FI0-9 HI0-6 
Bll-l C11-1 F12-7 HI2-S Jl2-1 Z13-26 A13-13 B13-14 C13-7 ZI4-22 A14-24 B14-1 Jl4-1 
ZIS-16 AlS-S D15-2 JlS-21 1972 2D4-3 2B6-9 216-4 2DL-2 2D8-1 2Cl0--4 2HW-9 2B12-8 
2F12-3 2A14-1 2Jl4-6 2Z1S-2 2Z18-2 2G1S-2 
Spio sp.* 1971 Z13--9 AIJ-7 B13-2 C13-2 Z14-1 DlS-4 1972 2Z15--1 2C15-26 2GIS-14 
Spionidae. spp. 1971 JS-l AIO-l HIO-l Z13--1 A\3--1 Z14-4 Jl4-2 ZIS-1 ClS·-l 1972 2HI0--l 
2B12-1 2A14-1 2XlS-2 2Z1S-2 
Spiophanes bombyx (Claparede) 1971 D3-S C4-2 D4-J E4··-7 F4-1S G4-2S H4-29 IS-14 A6-S B6-11 
C6-8 D6-13 E6-13 F6-17 G6-21 H6-13 A8-6 B8---22 CS-S DS-3 FS-7 HS··-2 JS-6 AlO-1O 
BlO-3 ClO-7 010-6 FlO-l HIO-16 JlO-l FI2-J H12-4 Jl2-1 D13-1 D14-1 F14-1 HI4-S 
Jl4-5 B15-1 JlS-14 1972 2D4-1 2B6-14 2G6-21 2DL-12 2DS-IS 2CI0-4 2Hl0-28 2B12-J 
2F12-12 2D13-2 2AI4--1 2J14-12 2U1S-6 2V1S-4 2Z15-) 2Z18-12 2G18-1S 
Sthelle/ais boa (Johnston) 1971 IS-l H6-2 HlO-l B12--1 C12-4 Dl2-7 Jl2-1 A13-1 BIJ-3 C13-4 
Z14-2 A14-1 B14-3 ZIS-14 AIS-6 JlS-l 1972 2V12-2 2B12-2 2Z1S-S 
Sthenelais limicola (Ehlers) 1971 D6-2 E6-2 F6-2 G6 -2 A8-1 C8-1 D8-1 HI!}--1 Jlo-l Cll-l Dll-l 
AlS-2 DlS-l Jl5-8 1972 2D4-3 2G6-4 2DL-2 208-S 2Hl0-2 2B12-1 2F12-1 2J14-10 2U1S-2 
2Gl8-2 
Stylaroides piulnosa (MUller) 1971 Z14-1 
Syllidae spp. 1971 JlS-2 1972 2B12-1 
Syllidia armata Quatrefages 1971 B13-1 Z14-1 ?A14-1 
Syllis amica Quatrefages 1972 216-4 
Terebellidae spp. 1971 H6-1 B12-1 D12-1 112-1 A13-2 B13-1 A14-1 1972 2Z15-1 
Terebellides stroemi Sars ]971 HS-l 1972 2G6-1 2DL-2 2B12-1 
Tharyx marioni (Saint~Joseph) 1971 B6-1 HIO-5 Dl1-3 112-1 Z13-3 A13~·--l B14-1 114-2 ZlS-2 1972 
2B6-1 2G6-7 216-6 2DL-1l2 2HlO-2 2V12-2 2Jl4-2 
Thelepus sp, 1971 D6-1 
Travisia forhesii Johnston 1971 D13-8 D15-1 1972 2D13 ,-6 2C15-1 2018-12 
Class Oligochaeta 
Oligochaeta sp. 1971 F12-4 H12-8 H14-2 1972 216-2 2F12-9 2J14--1 2Z1S-1 
Peloscolex benedeni Udekem 1971 A 10-3 FI0-J Cll-2 B12-124 C12-1l7 - D12-S9 Z13-10 A13-21 B13-4 
C13-) Z14-4 H14-1 ZIS-2 1972 2D4-2 2V12-S 2B12-67 2F12-S 2Dl3-2 2A14-J 
Phylum Sipunculoidea 
PhasC(llion strombi (Montagu) 1971 112--1 
*Ventral hooks not before 17th setiger. 
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Phylum Priapuloidea 
Priapullis clIudat'Us Lamark 1971 B13-2 C13-1 Z14-1 1972 2V12-2 2J14-1 
Other 'Vermes' 
Vermes spp. 1972 2I6-2 2A14-2 
Phylum Arthropoda 
Sub·Phylum Crustacea 
Class Ostracoda 
Cylif/(/roleberis l1Iariae (Baird) 1971 G6--1 F14-1 1972 2DL-8 
Class Copeoda 
Anolllalocera patersoni Templeton 1971 C6-1 
Class Cirripedia 
Balanus balanus (L.) 197/ I12-1 1972 2114-1 
Balanus crenatus Bruguiere 1971 112-10 Z13 -- 4 B13-100 A14----16 115-59 1972 2D4-43 2B12-1 to 2A14-! 
2J14-30 
Verruca stroemia (Muller) 1972 2A14-4 
Class Malacostraca 
Al1lpelisca brevicornis (Costa) 1971 C4-4 E4-7 F4-5 04-8 H4-5 15- -47 A6--2 B6-1 C6-3 E6-10 F6--9 
G6-12 H6-2 AS-38 B8-36 C8-1 FS-12 18--7 AlO--5 HIO-15 Cll-2 H12-1 Jl2-1 114---10 
JlS-20 1972 2B6-1 2G6-S0 2DL-8 2Hlo-S 2F12-1 2J14-6 
Ampelisca diadema/tenuicornis 1971 J8-2 C12-3 DI2--~7 112-20 Z13-t25 A 13-172 B13---54 C13-35 
Z14-33 A14-S6 B14-2 ZIS-11 A1S-1 1972 2Hl0---1 2B12-25 2DI3--J 2A14-18 2Z1S-1 
Ampelisca sp. 1972 2I6-----:-6 
Ampelisca spinipes Boek 1971 HIQ-l ct 1 --2 C12--,l D12-4 J12-2 Z13-} A 13-7 B13--15 C13-6 Z14----J 
B14-3 DI4--1 H14-2 J14-17 ZI5--2 AIS-7 Jl5 --22 1972 2HIo-I 2V12--1S 2B12-29 2VIS-8 
1215-1 
Ampelisca typica Kroyer 1971 H6-] 
Amphilochus manudens Bate 1971 A13-2 A14-1 
Amphiloclzus neopolitanus Della Valle 1972 2A14-1 
A mphilochus sp. 1971 11S-2 
Amphilochus spence-bat-ei (Stebbing) 1971 A 13-3 Z14-2 ZIS-3 AlS-1 1972 2HIo-1 2B12-3 2X15-2 
Amphipoda spp. 1971 A8-1 B13-1 F14-1 A1S-l .115-) 1972 216-2 2VI2--2 2BI2--S 2A14-1 2V15-4 
2Z1S-1 
Anapagurus hyndmani (Bell) 1971 Z13-1 A13-1 A14-8 
Anapagurus laevis (Bell) 1972 2U15--4 
Aora typica Kroyer 1971 15-1 Bll--1 Z13-7 A13-3 AI4-S AlS-1 1972 2A14-2 
Bathyporeia elegans Watkin 1971 E4-1 G4-2 AlO-2 BJO-9 ClO-2 010-3 B11-6 Dll-l FI4--! BIS-l 
ClS-2 1972 2CID--6 2U1S-2 2Z18-6 2G1S-6 
Bathyporeia /lana Toulmond 1972 2ClO-3 
Bathyporeia tenuipes Meinert 1971 E4-2 H4-·J 15-2 C6-1 
A1S-1 1972 2D4-1 2DS-l 2CI0-4 2F12-2 2UlS-8 
Bodotria arenosa Goodsir 1971 04-1 BlS-1 1972 2G6-1 
Bodotria scorpioides (Montagu) 1971 Z13-2 A13-4 A14-1 
2B12-8 
H6-2 
2E17-2 
216--2 
AlS-2 
C8-1 AIO-l 
B1S-1 Jl5-1 
BIO--1 CI0-J DlO--) 
]972 2DL-2 2V12-4 
Caprellidae spp_ 1971 F4-1 G4-13 E6-9 G6-S A8-1 1310-1 HI0-2 ClI-2 HI2-S C13-1 HI4--1 
A15-1 11S-2 1972 2B6-4 2G6-12 216-2 2DL-2 208-1 
Cheil'Ocratus sundevalli (Rathke) 1971 D12-2 A13-1 CO--J B14-1 1972 2U15-2 
Corophium bonelli Milne-Edwards 1971 Dlt-l Z13---41 AJ3-4 B13-2 Z14-10 A14-5 1972 206-1 2DL--.:.2 
2B12-3 1215-1 
Corophium crassicorne Bruzelius 1971 H6-8 C11-2 D12--1 ZI3-1 1972 2V12--6 2B12-9 
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Corystes cassiveiaurtLlS (Pennant) 1971 H4-1 15-2 D8-1 F8--1 H8-1 HlO-l H12-1 1972 286-1 ZG6-2 
2F12-2 2J14-l 
Crangon crangon (L.) 1971 C4-1 1972 216-2 
Cumacea spp. 1971 C6-1 H6-1 C13-1 
Diastylis bradyi Norman 197.1 D4-1 F4-1 G4-1 H4--3 G6---1 BS-3 C8-1 AlO-4 ClO-3 DIo-2 B11-1 
Cll-3 B12---2 F14-2 H14-l B15-4 D15-l 1972 2D4-J 2DS-l 2ClD--4 2C15-2 2E17-2 2ZlS--2 
Diastylis laevis Norman 1971 J15-1 
Diastylis iuei/era Kroyer 1971 C4-1 F4-3 G4-2 H4-1 H6-2 C8-1 DS-2 P8-1 
D14-l A15-2 1972 2B6-l 216-S 2DL-76 2CIO-l 2V12-2 2B12-l 
Erichthonius brasiliensis Dana 1971 Z13-29 A13-2 Z14-2 A14-9 Z15-5 AlS--1 
Eudorella truncatula (Bate) 1971 G6-2 J8-1 HIO--3 Jl5-3 1972 2HlO-l 2B12---1 
20lS-2 
Bl(}-3 Cl(}-6 C11--1 
J15'-6 1972 2X15-4 
2A14-1 2Ji4---6 2ZlS-1 
Eudorellopsis deformis (Kr0yer) 1971 H6-1 
Eurydice spinigera Hansen 1971 Cll-1 
EUl'ynome aspera (Pennant) 1971 1311---4 Z13-3 A13-1 A14-~2 
Gastrosaccus spinifer (Ooes) 1971 D15-1 
Gnathia ? oxyuraea (Lilljeborg) 1971 Z13-2 C13-1 1972 206-1 2DL--4 
i-Iarpinia antennaria Meinert 1971 E4-3 H4-1 E6-5 F6-----2 06--12 H6--J 
C12-l D12-2 F12--l J12-1 AlJ-7 B13-1 C13-19 Bl4-3 J14--14 
206-12 216-2 2DL-2 2DS-l 2H1(}-20 2V12-2 2J14-40 2V15-2 
Harpinia crenulata (Bock) 1971 HlO-3 J15-J 1972 ZHlO--l 2I14-2 
FS-1O HS-S 
ZlS---12 A15-9 
2X15-4 2ZlS-lS 
IS-l HlO-lS 
J15-2S 1972 
lJarpinia 7 pectinata Sars 1972 2A14-3 
Hippomedon dentieulatlls (Bate) 1971 C4-1 H4-J C6-1 AlO--l DII-l 1972 2B6-l 216-4 2CI(}-1 2F12-1 
2013-1 2Z18-2 
ffyas araneus (L.) 1971 Z13-1 Z15-1 1972 2Z15-1 
f[:·;as coarctatus Leach 1971 C13--1 A14-1 115-1 1972 2X15-2 
1phinoe trispinosa (Goodsir) 1971 C4-4 E4-1 04-S H4--28 B6---1 H6-2 A10-21 B1O-12 ClO-3 1972 
2B6-1 216-2 
Lysianassa ceratina (Walker) 1971 Z13-1 
Lysimws.,idae spp. 1971 A13-1 1972 2A14--
Macropipus (POI'tunus) depUtalar (L.) 1972 2B12·--1 ZD13-I 
Macropiptls (PortlllUls) holsatus (Fabricius) 1971 D6-1 Bll-Z Cll-l BIZ-1 A13-1 AlS-1 JlS-2 1972 
2D4-1 
Macropipus (Portultus) pusillus (Jj;:ach) 1971 C12-1 Z13-1 ll13-1 C13-1 Z14-1 1972 2A14-1 ZI14-1 2V15-4 
2X15-2 2Zl5-l 
Macropodia rostrata (L.) 1972 2Z15--1 
Majidae sp. 1972 2A14-1 
Me-galopa larva 1971 Cll--1 D11-J C12-J A 13-3 Z14-1 
AlegaZuropus agi/is Hock 1971 H4-3 AlO-l ClO-3 Cl1-1 F14-1 1972 216-2 2ClS-1 
Megamphopus corn.utus Norman 1971 Z13-3 A 13-1 B13-1 C13--2 
iilegamphopus sp. 1972 216-2 
Melita obtusota (Montagu) 1971 Bll-l Cll-4 J12-l AIJ-6 B13-2 Z14-5 AIS--A J15-3 1972 2V I 2-2 
2B12--25 2F12--l 2Zl5--4 
Micropl'otopus maculatus Norman 1971 F4-1 
Mysidae sp. 1971 A13-1 
Nototropis (Atylus) falcatus (Metzger) 1971 D14-4 C15-2 1972 Z06----1 216-2 ZFIZ-Z 2D13-2 2C15-1 
Nototrapis (Atylus) swammerdami (Milne-Edwards) 1971 D3··1 E6"'-1 BIO-2 C12--1 115-1 1972 ZB6-8 2Dl.--2 
2CIO-3 2B12-3 2E17-2 
Nototropis (Atylus) vedlomensis (Bate & Westwood) 1971 
Ol'chomenella nana (Kroyer) 1971 C4-t CS-l DIZ-l 
2V12-2 2A14-l 2Zl5-l 
Orchomen.elfa sp. 1971 DlO-1 
I12-2 
Bn-l 
C13-3 
C13-1 
A14-l 
Z14-l 
H14-l 
Z15-1 
A15-l 1972 2Zl5-2 
1972 216--2 2HlO--S 
Pagurus bernhardl/.I' (L.) 1971 D6-1 G6-1 .T12--1 B13--1 1972 2D4--1 2DL-2 2B1Z-3 2D13-1 2A14-2 
2J14-2 2VI5--2 
Pagul'us cuctnensis Bell 1971 B13-1 
Pagurus sp. (7 juv.) 197] Z13---3 A13-2 A15-J 
Pandalina brevirostl'is (Rathke) 1971 J12-1 
Pal1dalus montagui Leach 1971 A13-1 
Perioculodes longimanus (Bate & Westwood) 1971 04--4 C6-Z H6-2 BI0--3 CIO-4 DlO-l H14-1 C15---1 
1972 2B6-2 2F12-2 2D!3-1 
Photis longicoudato (Bate & Westwood) 1971 D6-l F6-1O 06-1 HlD--2 112-10 Z13-25 A13-42 B13-l2 
C13-26 D13-2 Z14-39 A14-39 B14-l Fl4-l JI4-2 Z15-65 A15-4 J15-60 1972 206-1 216-2 
2Hl(}-11 2V12-76 2R12-9 2D13-l 2A14-43 2J14-6 2X15--3S 2Zl5-24 
Photis pollex Walker 1971 C6-l HlO-2 Bll-l Z13-5 A13-l0 B13-2 B14-1 Jl4-1 Z15-2 
Jl5-l 1972 2HIO-1 2V12-6 2B12-6 2A14-1 2Z15-2 
Pontocrates altomal'inu.~ (Bate) 1971 BIG--3 Cl(}--4 Dll-1 7972 2Z1S-2 2E17-2 
Pontocrates arenarius (Bate) ]971 AlO-l 1972 2ClO-2 2F1Z--1 2U15-2 
Pontocrates sp. 1971 BIo--1. 
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Porceliana longicornis (L.) 1971 112-2 Z13-1 Al4---1 1972 2A14---3 
Pseudocuma gilsoni Bacescu 1971 D15-1 1972 2Z18-2 
Siphonoecetes sp. 1971 04-1 H4-1 H6-2 BlO-1 D15-1 1972 2X I 5-2 2E17-2 
S'tenothoe marina (Bate) 1977 Rl1-1 Cll-1 Z13----2 A 13-1 C13--2 A14-2 Z15-4 1972 2V12-2 2A14--1 
2X15-2 2Zl5--1 
StenotllOe monoeL/loides (Montagu) 1971 F12-1 
Stenofhoe sp. 1971 HIO--l 
Synchelidium maculatlim Stebbing 1971 C4-1 E4-1 F4-,--4 G4-3 H4-6 A6-1 C6-1 D6-1 06-1 
A 10-5 Bl(}-4 CIO-2 Dl(}-l Hl(}-l Bll-3 Cll--l Dl1-2 B12-] F12-3 BJ4-2 H14-l 
B15-3 D15-l J15-1 1972 2D4-3 216-4 2HIO--l 2B12-2 2FI2--2 2J14-1 2U15-4 2ClS-1 
Tanaidacea 'p. 1971 E6-1 H6-1 HIO-l D12-1 F12-1 ZlJ-1 AlJ-l C13-4 Z15-2 AlS-2 
H6-3 
A15-1 
2EI7--4 
J1S-2 
1972 206-2 216-10 2HlO-1 2V12--6 2114-l 2VIS-2 2ZI5--4 
VI/dola planipes Nomlan 1971 F14--1 D15-1 
Urothoii elegons Bate 1971 P6-3 H6-2l AlO-] Cll -3] Dll-] D12-3 F12-l A13-3 C13--l D13-3 
B14-l6 D14-l J14-2 Z15-l A15--l BlS-l 115-11 1972 206-2 216-4S6 2DL-26 2DS-l 2V12-10 
2B12-63 2F12-4 2D13-6 2U15-S 2VIS-2 2XIS-2 2Zl5-4 2ZlS-6 
Sub-Phylum Pycnogonida 
Anoplodactylus petio/atLis (Kruycr) 1971 H6-2 DJ2.--1 J12-1 Z13 -26 A13-10 A14-1 Z15~2 A15-1 1972 
2D4--l 2B6-l 2V12-4 2B12-6 2V15-2 2Z15-4 2ZlS-2 
NYl11pllOn ?gracile Leach 1971 D12-1 
N)'f/7phoH rubrum* Hodge 1971 B11-J Cll--1 Z13-3 A13--S+?l** 813-1 Z14-2 Z15-Z A15-4 1972 
2B6-1 216-2 2DL-2 2HIO-l 2V12-l0 2B12-8 2A14-3 2J14-1 2V15-2 2X15-2 2Zl5-1 
Pycnogonida spp. 197/ F12-l A14-l 1972 2CIO-l 2V12-4 2B12-l 
PYClwgonu111 littorale (Strom) 1971 A15-1 
Phylum Mollusca 
Class Poiypbcophora 
r('pidopleuf'll.~ asellus (Gmclin) 197' Zl4-1 
Class Gastropoda 
lJuccinwn undatul11 L. 1971 B13----1 
Capuills ungadclfs (L.) 1971 A14-J 
Ellhranchus sp. 1972 2Z15·-5 
Natica alderi Forbes 1971 F4-2 04-1 D6-J E6-J G6-1 H6-Z 
B12-l C12-l F12-2 Z13-3 A 13-2 B13-2 Z14-1 A14-4 
1972 206-1 2DL-6 2B12-l 2F12-l 2A14-l 2E17-2 
CS-l 
J14-5 
Natfca catena (Da Costa) 1971 FS-l 
Philille aperla Pruvot-Fol 197.1 15-1 E6-2 D8-1 F8-1 J8-1 1972 ZHl(}--1 
Scaphander lignal'ius (L.) ]971 BS-l 
Class Pe \ecypoda 
DS-2 
Z15-6 
2F12-1 
HS-l 
A15-2 
Al(}-2 
B15--l 
DlD---1 
115-2 
Alml olba (Wood) 197/ D3-147 C4-42 D4-11 1 E4-6 F4-4l 04-49 H4--4S 15-5A6-20 B6-6S C6-52 
D6-4l E6-49 F6-l52 06-126 H6-lS AS-234 RS-114 CS-4 DS-l FS-24S H8-S IS-42 AIO-ll 
BIO-2 CI(}-9 DI(}-2 FlO-4 HlO-645 J1(}-3 Cll-23 B12-41 C12-137 D12-223 F12-34 H12-20 
Jl2-197 ZI3-S A13-85 Bn-9l Cil-ISS Z14-69 A14-l37 B14-59 Dl4-3 H14-l J14-288 Z15-272 
A15---36 B15-l D15--1 JI5-246 1972 2D4-5 2B6---3 206-1 216-·12 2DL-32 2DS-2 2ClD--l 
2Hl(}-21 2VI2-4 2B12-l2 2F12-2 2D13-l 2A!4-37 2114-329 2X15-4 2Zl5-9 2ClS--1 
Abra pl'i.l'nlGtica (Montagu) 1971 C4-1 F4---5 B6-2 H6-J BS-2 FlO--3 D13--1 D14-1 H14-1 DIS --4 
1972 2U15-2 2E17-4 201S-4 
Abra tel1uis (Montagu) 1971 AlO--l B12-1 
A canthocal'dia echinata (L.) 1971 E6--· J F6-1 Z 13-1 
Astarte trian.gularis (Montagu) 1971 01S-1 
Chlamys opercularis (L.) 1971 AlS-1 
Cochlodesma praetenue (Montagu) 1971 J8---1 H12-1 
Corbula gibba (Olivi) 197/ 04-1 D6-l H6-1 BS-l HlO-I F12-2 D!3-1 J15-l 1972 2DL-6 2HI(}-2 
2D13-3 2E17-6 
-------~----------
* computed as N. rubrum and N. sp. 
** re-identification suggested one was Endeis laevis (Grube) 
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Cultellus pellucidus (Pennant) 1971 D3-1 C4---1 04-1 H4·-2 IS-I F6-2 06-1 AS-I BS-3 F8-2 J8-4 
HIO-IZ H12-1 H14-1 J14-5 AlS-Z DIS-I J15-8 1972 2HlO-4 2BI2·_·1 
DonGx vittatus (Da Costa) 1971 C4-1 Bl{}--l 
Dosinia sp. 1971 F4-1 H4-Z IS-I H6-Z B8-1 J8--2 HIO-I Cl1-1 A14-2 A15-1 JlS·-I 1972 216-Z 
ZDL-12 
Ensis ensis (L.) 1971 D3-?1 IS-?1 C6-1 D6-?1 E6-1 06-S (? + I) B8-IZ F8-1 H8-?1 J8-S BID-I 
HlO-'/l H12-?1 HI4-?1 1972 ZDS-I ZFIZ-I 
Gari favensis (Omelin) 1971 IS-I C6-3 06--Z B8-1 AlO-I FIO-I tllO---l JlD-I CIl-Z F12-2 HlZ-I 
B14-1 AIS-I J1S-1 1972 ZJ14-1 ZVIS-4 
LameUibranchia spp. 1971 F4-1 FS-l Z13-2 
Lucinoma borealis (L.) 1971 J8-1 Cl1-2 DIZ-2 J1Z-1 ZI3·-1 A13-2 813-1 C13-3 D13-1 Z14-1 AI4--3 
B14-1 J14-Z ZIS-I AIS-I 1972 ZI6-12 2DL-6 ZHIO-I ZJl4-2 ZZIS·-I 
Mactl'a corallina (L.) 1971 A8-1 CS-I JlS-l 1972 ZD4-?1 206-1 216-Z 
lWontacuta fel'ruginosa (Montagu) 1971 AlS-ll B15-2 1972 2F12--7 2218-2 
Mya al'enaria L. 1971 CIl-2 C12-S D12-1 J1Z-9 ZIJ-13 A13-23 BI3--14 C13-1 Z14-7 A14-12 
J14-8 ZIS-3 AIS-IS IlS-S 1972 216-Z ZAI4·-1 ZIl4-3 2XIS-2 2ZIS-3 
Mysella bidentata (Montagu) 1971 D3-Z C4-1 E4-1 F4---J H4-J 15-1 E6-1 AS-S BS-I D8-J FS-I 
AID-S HlO-IO CIl-4 B12-11 CI2-S DIZ-8 Z13-7 A 13'-8 B13-1 C13-to Z14-16 A14-21 
J14-4 ZIS-14 AIS-4 J1S-3 1972 ZB6-1 Z06-Z 216-S 2DL--8 ZD8-1 2HIO-4 2VIZ-8 2812-21 
ZA14-39 ZJ14---37 ZVIS-50 ZZIS--2 
Mytilidae spp. (mostly juv.) 1971 D3-1 D4-1 H4---1 B5-3 88---1 D8--1 HlO-5 Cll-I Il2--3 Z13-1 
AI4-I 
Nucula nucleus (L.) 1971 BIl-I CIl-2 C12-2 D12-Z lIZ-2Z3 ZI3-·33 A13-66 BI3---63 C13-20 Z14-122 
AI4-Z13 B14-Z6 J14---1 Z15-S0 A1S-3 J15-S7 1972 ZAI4-7S ZJJ4-Z0 2ZIS-IO 
Nucula tenuis (Montagu) 1971 HlO-1 JJ4-3 1972 ZDL-Z ZJ14-4 
Nucula turgida Leckenby & Marshall 1971 D3-6 C4-3 D4-6 E4-11 F4-18 04-12 H4-14 15-10 A6-1 
B6-2 C6-12 D6-20 E6-182 F6-147 06-78 H6-6 A8--IS B8-6 C8-11 D8-46 F8-160 H8-IS3 
J8-121 CID-I DlO-5 FID-lOl HIO-116 JlD-121 CII-I B12-2 F12-15 HI2--91 .112-41 Z13-2 
H14-4 JI4---14 AIS-2 7972 ZB6-24 206--57 216-2 20L--26 2D8-51 2CID-2 2HIo--IOO 2V12-4 
2FIZ-17 ZJI4-3S ZVIS-Z2 ZXIS-Z 
Parvicardium ovale (Sowerby) 1971 A14-1 
Spisula elliptica (Brown) 1971 C4-1 F4-1 IS-I 06--1 H12-1 B14-1 014-1 HI4---1 BIS-I 1972 2B6-1 
ZUIS-2 2VIS-4 2CIS-I 2Z18 .. ·2 ZGlS-2 
Tellina fabula Omelin 1971 D3-8 C4-4 D4--14 E4-J P4-I2 04-13 H4-2 [5-28 A6··1 B6-13 C6-27 
D6-1l E6-16 F6-18 G6-13 H6· .. ·5 AS--12 B8-39 C8-8 D8-9 P8-1O HS-3 J8-8 AID-40 BID-lO 
CID-Z7 DID-ZS FID-30 HID-16 JID-9 BIl-2 CIl-IS Dll-S FIZ-21 H12-3 HI4---17 JI4-7 
AIS-ZI B15-1 DI5-Z JlS-17 1972 ZB6-38 206-23 216--2 2DL-70 2D8-32 2CID-47 2HID-Z9 
2B12-1 2F12-39 ZAI4-4 2U15·6 ZX14-4 2Z1S-S 2ZIS-4 2018--8 
Tellina tenuis Da Costa 1971 AlS-1 
Tilracia phaseolina (Lamark) 1971 06-1 AID-Z JI4-I ZIS-l 1972 206-4 216-4 2HID-Z ZF12-3 
Thyasira Ilexuosa (Montagu) 1971 D3-S D4-11 F4-I B6-2 06-1 E6-3 F6-5 06-2 BS-3 F8-28 
H8-6 FlO-l HID-S4 JID-Z CIl-l C12-4 DI2-Z F12-1 H1Z-Z Z13-·Z A13-1 C13-9 ZI4-4 
A14-1 B14-1 HI4-I J14---I9 ZIS-7 AIS-I JI5-·9 1972 ZG6-4 216-2 2DL-S 2HiO--1l6 2VIZ-2 
2B12-1 2F12-S 2A14-'3 2JI4---40 ZVIS-4 ZZ15-3 
Venerupls pul/astra (Montagu) 1971 JI2-2 A13-2 B13-1 ZI4--7 A14-14 B14-2 ZIS--6 AIS-I 1972 2A14-6 
ZZIS-I 
Venus fasciata Da Costa 1971 I12-J 
Venus striatula Da Costa 1971 C4-2 D4-J F4-3 04-2 J5-2 A6-6 B6-3 C6-14 D6-3 E6-1 F6-5 
AS-6 BS-8 C8-Z F8-IO J8-3 AID-I CID-Z OID-I FID-3 HID-6 J1D-7 CIl-7 HI2-Z C13-2 
Z15-1 .I1S-3 1972 204-1 2B6-4 Z06-S 2DL-18 2HIO-3 2BIZ-I 2FI2-\ 2JI4--I 2V15-4 
Phylum Phoronidea 
Phor01tis mi1lieri De Selys-Longchamps 197.1 F4~' .. 1 04-2 15-1 D6-1 E6--2 F6-4 06-4 H6-6 D8-1 F8-2 
HS-l DlO-I HlO-9 11D-I HI2-1 Jl2 .. 4 C13-2 Z14-2 Jl4-6 ZIS-3 AIS-3 C15-1 JIS--ll 1972 
2B6-Z 206-2 ZDL-S 2Hl0-31 2V12-2 2BIZ-I 2FI2---1 2013-1 2J14-6 2ZIS-Z 
Phylum Polyzoa 
Alcyonidium gelatinosum (L.) 1971 D13 A15 
Alcyotlidium parasiticum (Fleming) 1971 H6 B8 C8 J8 FlO Bll ell el2 DI2 ]12 A13 C13 A14 C14 J14 
ZIS AIS J1S 1972 ZI6 2VIZ 2BI2 2D13 2VI5 2XIS 2Z15 
Flustra foliacea (L.) 1971 D4 
Polyzoa spp. 1971 J12 Dl4 1972 2BI2 
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Phylum Echinodermata 
Class Asteroidea 
A~'terias rubens L. 1971 A 13--3 C13-1 Zl4-1 1972 2B12-1 2XlS-2 
Class Ophiuroidea 
Acrocnida brachiata (Montagu) 1971 C4-1 E4-2 F4-1 G4-2 15-2 B6-1 D6-1 E6--1 F6-j H6-1 A8-J 
BS-3 F8-1 J8-2 AID-4 BID-I CID-I FID-3 HID-2 J1D-2 llll-I Cl1-1 FI2-·1 1972 2B6-1 
206-1 2DL-Z 2HID-2 2VIS-2 
Amphipholis squamata (Delle Chiaje) 1971 Z13-1 A13-2 A14-5 1972 2V12-2 
Ophlothrlx fragilis (Abildgaard) 1971 BIl-2 CIl-I DIl-l JI2--1 ZI3--3 Z14-1 A14- 2 Jl4-lO A15-1 
1972 ZAI4---14 ZJl4-26 
Ophiura albida Forbes 1971 D4-1 E6-Z D8-2 FS-Z JS-2 BIO--I 
2DL-Z 2HID-ll 
Opiliura sp. (smaU)* 1971 04-1 IS-2 F6-Z AS-I 
A15-1 1972 2DL-Z ZHID-I ZB12-1 ZU1S-2 
Ophiura texturata Lamarck 1971 06-4 F8-1 nO-I 
Ophiuroidea spp. 1971 AID-I J12-1 1972 2Z18-2 
B8-3 C8-1 
ZVIS-Z 
1972 206-1 
Class Echinoidea 
HIO-12 )1D-I F14-2 H14-1 1972 
FS-I BIO-I HlD-S Bll-·I FI2-.. 1 
Echinocardiu11l cordatum (Pennant) 1971 H6-1 D13-4 B14-1 H14-?1 AlS-2 BlS-3 1972 2F12·--1 2D13-\ 
2V15-?2 ZEI7-4 ZZIS-4 
Ecliinocardium flavescens (MUller) 1971 F14-1 
Class Holothurioidea 
Leptosynapta inhaerens (MUller) 1972 2114-1 
Phylum Chordata 
SubMPhylum Tunicata 
Class Ascidiacea 
Ascidiacea spp. 1972 2VIZ-Z ZVIS-2 2ZIS-1 
Dendrodoa grossularia (Van Beneden) 1971 112-18 Zl4-4 1972 2A14-6 
PelOlwia cOl'l'ugafa Forbe..<; & Goodsir 1971 C13-1 
Ammodytes tobianus L. 1971 Dll-l 
PJlOlis gunnelllls (L.) 1972 2J14-1 
Teleostii sp. (larva) 1971 DS-l 
Sub~Phylum Vertebrata 
Class Pisces 
* mainly, if not entirely, O. a/finis Lutken. Possibly a few juvenile O. albida. 
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